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An Etymological Dictionary of Astronomy and Astrophysics 
 
-able, -ble, -ible 
  - -    
-i (#), -pazir (#) 
 
Fr.: -able, -ble, -ible    
Suffix forming adjectives with meanings "capable of, susceptible of, worthy of, tending to." 
M.E., from O.Fr., from L. -abilis, -ibilis, from -a- and -i- + -bilis. 
The capability suffix -i is added to the infinitive form.  
-pazir "receiving, accepting, admitting, having," from paziroftan "to receive, accept, admit," Mid.Pers. 
padiriftan, padir- "to receive, accept," from Proto-Iranian *pati- + *grab- "to grab, seize, take," 
Av./O.Pers. grab- "to take, seize;" cp. Skt. grah-, grabh- "to seize, take," graha "seizing, holding, 
perceiving," M.L.G. grabben "to grab," from P.Gmc. *grab (E. grab); PIE *ghrebh- "to seize." 
-al 
  ) - - -	
 
) -      
1) -i (#), -var (#), -mand (#); 2) -âl (#), various solutions 
 
Fr.: -al    
1) Adjective suffix denoting "of, relating to, or characterized by;" e.g. astronomical, material, equal, final, 
general, directional, fictional, etc. This suffix takes the form of -el in Fr., e.g. materiel, directionnel, etc.  
2) Noun suffix, used with verbs (refusal, rehearsal, etc.) or nouns (canal, etc.). 
1) M.E., from O.Fr., from L. -alis 
2) M.E. -aille, from O.Fr., from L. -alia, from neuter pl. of -alis. 
1) Etymologies to be added.  
2) In Persian, a similar suffix, -al, is largely used to form nouns, although its link with the L. -alis is not 
clear to the author. A few examples:  
dombâl "rear part; continuation; tail," from domb "tail" + -âl,  
cangâl "fork; claws," from cang "claw; hook" + -âl,  
pušâl "tinder, rubbish," from puc, puk "hollow" + -âl,  
ravâl "trend," from row present stem of raftan "to go" + -âl,  
xoškâl "dried twigs and leaves of a green tree," from xošk "dry" + -âl,  
tofâl "remains of anything squeezed," from tof "saliva" + -âl,  
kupâl "club," from kup-, kub(idan) "to beat, strike, pound" + -âl,  
gowdâl "hole, pit, low place," from gowd "deep" + -âl,  
kandâl "pit (Qâeni), watercourse, canal (Kordi)," from kand stem of kandan "to dig, pluck, extract" + -âl.  
Sometimes -âl changes into -el, as in peškel, from pešk "the orbicular dung of sheep." In dialects -âl is 
often pronounced -al or -el, for example, gaštal "wanderer" (Lori), gerdel "round, loop" (Hamadâni, Lori, 
Qomi) and merge with  -ul, -ulé, -ula. 
-ance 
  - - -    
-egi, -igi, -âi, -âyi 
 
Fr.: -ance    
Suffix used to form nouns either from adjectives of from verbs; it expresses 1) state or condition 
(brilliance, absorptance); 2) action (e.g. continuance). 
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M.E., from O.Fr., from  L. -antia. 

-Egi, -igi, -âi,  -âyi Pers. noun suffixes denoting state, condition. 

-ar 
  -    
-i 
 
Fr.: -aire    

A suffix  of adjectives, meaning "of, relating to, or resembling, as in polar "of  or relating to": molecular, 
"being": spectacular. 

M.E., from O.Fr. -er,  from L. -aris,  variant of -alis   -al. 

a- 
  - 
- - 
-    
a- (#), an- (#); bi- (#); nâ- (#) 

 
Fr.: a-    

Prefix meaning "not." 

From Gk. a-, an- "not," compare with O.Pers./Av. a-,  an- "not, without,"  Skt. a-, an- "not," L.  in-, a 
variant of PIE *ne- "not". 

A-, an-, from O.Pers./Av. negation prefix appearing before consonants and vowels respectively. A couple 
of examples in Mod.Pers.: amordâd "immortality,  name of the fifth month in the Iranian calendar," anušé; 
"fortunate, happy," anirani  "non Iranian," âhu "vice, defect,"  âsoqdé "unburnt, half-burnt wood."  
Bi- privative prefix,  from Mid.Pers. abi-,  O.Pers. *apaiy-, Av. apa-.  
Nâ- negation prefix "not, no," Mid.Pers. ne, O.Pers. naiy, Av. na-, (particle of  negation noit), Skt. na-, 
(ned), Gk. né- "not," L. ne-, in-, un-, PIE *ne-. 

AB magnitude system 
  	
    BA    
râžmân-e borz-e AB 
 
Fr.: système de magnitudes AB    

A photometric system defined by reference to monochromatic magnitudes in such a way that, when 
monochromatic flux f is measured in ergs sec-1 cm-2 Hz-1, the magnitude will be: AB = -2.5 logf - 48.60. 
The constant is set so that AB is equal to the V magnitude for a source with a flat spectral energy 
distribution. The zero point is defined by the flux  of the star Vega at 5546 Å. In this system, an object with 
constant flux per unit frequency interval has zero color. 

  magnitude;   system. 

ab- 
      
 
Fr.: ab-    

From, away, off. 

M.E., from O.Fr., from  L. ab "from,  away from, out of, with"  Gk. 
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  apo-. 

aberrate 
  
    
birâhidan 
 
Fr.: s'égarer, dévier    

Diverge or deviate from the straight path; produce aberration. 

Aberrate, from aberrare "go  astray," from ab- "away" + errare  "to wander." 

Birâhidan, from  birâh "a devious path; a wanderer, who deviates, errs," from bi- "without"  + râh "way". 

aberration 
      
birâheš 
 
Fr.: aberration    

1) An imperfection in  the imaging properties of a lens or mirror. The main aberrations are  chromatic 
aberration, spherical aberration,  coma, astigmatism, curvature of the field, and distortion.  
2) An apparent displacement in the observed position of a star. It is a result of the finite speed of the 
starlight combined with the relative motion of  the Earth through space.  annual aberration;    diurnal 
aberration;   secular aberration. 

Aberration, from  L. aberrationem, from aberrare  "go astray,"   aberrate. 

Birâheš, from birâidan   aberrate. 

aberration of light 
    
    
birâheš-e nur 
 
Fr.: aberration  de la lumière    

  aberration, definition  2. 

ablation 
      
farsâb (#) 
 
Fr.: ablation    

The erosion of a surface through a process such as vaporization or friction. 

L. ablatio, ablation,  from ablatus, from  ab- "away" + latus "carried." 

Farsâb from far-, prefix  denoting "abundance, excess" + sâb present stem of sâbidan "to rub, wear out," 
variants sâyidan, pasâvidan "to touch," Khotanese sauy- "to rub," Sogdian ps'w- "to touch," Proto-Iranian 
*sau- "to rub." 

abnormal 
  
    
bihanjâr (#) 
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Fr.: anormal    

Not typical, usual, or regular; not normal; deviant.   anomalous,   anomaly. 

M.L. anormalis,  blend of L.L. abnormis  "deviating from a rule,"  from ab- "off,  away from" +  L. norma 
"rule." 

Bihanjâr, from  Pers. bi- "without"  + Pers. hanjâr "rule, habit, law, staright road." 

absolute 
    ! !    
avast 
 
Fr.: absolu    

General: Not limited  by restrictions or exceptions; perfect in quality or nature; unqualified in extent or 
degree; complete.  
Physics: 1) Relating to measurements or units of measurement derived from fundamental units of length, 
mass, and time.  
2) Having an ideal value as opposed to a conditional or relative one. 

From M.Fr. absolut, from  L. absolutus "unrestricted," p.p. of absolvere "to set free," from ab- "away"  + 
solvere "to loosen," from PIE *leu-.    solve. 

Avast from negation prefix   a- + vast, variant of bast, basté "tied, bound," from Mid.Pers. bastan/vastan 
"to bind, shut," Av./O.Pers. band- "to bind, fetter,"  banda- "band, tie," Skt. bandh- "to bind, tie,  fasten," 
PIE *bhendh- "to bind,"  cf. Ger. binden, E. bind,   band. 

Synonymous: motalq(	"#), from  Ar. 

absolute humidity 
  
	 
$    ! !    
namnâki-ye avast 
 
Fr.: humidité absolue    

In a system of moist air, the ratio of the mass of water vapor to the total volume of the system.  
humidity. 

  absolute;   humidity. 

absolute luminosity 
  %
    ! !    
tâbandegi-ye avast 
 
Fr.: luminosité absolue    

A star's   intrinsic brightness, i.e. the total amount of energy radiated by the star per second.  
Luminosity is often expressed in units of watts or erg/sec. The Sun's absolute luminosity is 3.86 × 1033 
erg/sec. 

  absolute;   luminosity. 

absolute magnitude 
      ! !    
borz-e avast 
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Fr.: magnitude absolue    

The   magnitude that a star would have at a standard distance of 10  parsecs (32.6 light-years).  
For Solar system objects, the magnitude corresponding to a distance of one  astronomical unit. 

  absolute;   magnitude. 

absolute temperature 
  	   ! !    
damâ-ye avast 
 
Fr.: température absolue    

The value of a  temperature in the   Kelvin  scale. The absolute temperature is equal to the temperature 
on the  Celsius scale -273.16 °C. 

  absolute;   temperature. 

absolute zero 
  &     ! !    
sefr-e avast 
 
Fr.: zéro absolu    

The zero point of the Kelvin temperature scale; the theoretical point at which all molecular activity ceases, 
-273.16 °C. 

  absolute;   zero. 

absorb (v.) 
  	
    
daršamidan 
 
Fr.: absorber    

General: To suck up or take up.  
Physics: To retain energy (radiation or sound, for example) or matter wholly, without reflection  or 
transmission. 

M.Fr. absorber, from L.  absorbere "to swallow up," from  ab- "from"  + sorbere "suck in". 

Daršamidan, from daršam, from dar-  "in, into"  + šam, variant of šâm, as in âšâm, âšâmidan "to drink, to 
sip;" Av. šam- "to drink,  sip, swallow;"  Skt. cam, camati "to sip, dirink,  lick up, absorb." 

Synonymous: jazb kardan( $
), composite verb from Ar. jazb "drawing, pulling, attraction" + Pers. 
kardan "to do, make." 

absorbable 
  	
    
daršamidani 
 
Fr.: absorbable    

Capable of being absorbed. 
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Absorbable, adj. from   absorb +   -able. 

Daršamidani adj. from aršamidan "to  absorb" + -i  -able. 

absorbance 
  	
    
daršamandegi 
 
Fr.: absorbance    

The ability of a solution or a layer of a substance to absorb radiation, i.e. the ratio of the intensity of the 
light incident on the solution to the intensity transmitted by it,  in logarithmic  scale. 

Absorbance, from   absorb +   -ance. 

Daršamandegi, from daršamandé agent name from daršamidan absorb + -egi noun suffix. 

absorbent 
  	
    
daršamandé 
 
Fr.: absorbant    

1) Any material or substance that absorbs.  
2) Relating to or capable of absorption. 

Absorbent, from   absorb + -ent. 

Daršamandé from aršam present stem of daršamidan absorb + -andé suffix forming  adj. and/or agent 
name. 

absorber 
  	    
daršamgar 
 
Fr.: absorbeur    

Any medium that absorbs something. 

Absorber, from   absorb + -er,   -or. 

Daršamgar, from aršam present stem of daršamidan absorb + -gar  suffix forming  agent noun. 

absorbing wedge 
  '(  	
    
gove-ye daršamandé 
 
Fr.: coin absorbant    

Optics: A strip or annulus of material, such as glass or film, whose density increases progressively from 
one end to the other. The function of the wedge is to weaken the light beam in an optical system. 

Verbal adj. from   absorb (v.);    wedge. 

absorption 
  	    
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daršam 
 
Fr.: absorption    

General: The process or fact of absorbing.  
Physics: The action of energy or matter penetrating or being assimilated into a body of matter with no 
reflection or emission.   adsorption,   desorption,   sorption. 

L. absorptio, absorption-, from  absorptus, p.p. of absorbre,   absorb. 

Daršam  absorb. 

Synonymous: jazb(), from Ar. jazb "drawing, pulling, attraction" 

absorption band 
  
  	    
bând-e daršami 
 
Fr.: bande d'absorption    

A series of very closely spaced absorption lines in stellar spectra resulting from the absorption of light by 
molecules. Bands caused by titanium oxide ( TiO bands) and carbon compounds occur in the spectra of 
low temperature M and C stars. 

  absorption;   band. 

absorption coefficient 
  	  	    
hamgar-e daršam 
 
Fr.: coefficient d'absorption    

The fraction of normally  incident light that is absorbed per unit path length or by a unit mass of absorbing 
medium. 

  absorption;   coefficient. 

absorption curve 
  )	   	    
xam-e daršam 
 
Fr.: courbe d'absorption    

A graphic representation of the amount of radiant energy absorbed by a material as a function of the 
wavelength. 

  absorption;   curve. 

absorption feature 
  
  	    
ârang-e daršam 
 
Fr.: motif  d'absorption    
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A dip in a spectrum indicating that light  has been absorbed on the path from the emissing source to the 
observer. It may be a line, corresponding to a well-defined atomic or molecular transition, or a more 
complex feature whose physical origin is not necessarily understood. 

  absorption;   feature. 

absorption lines 
  )"  	 %
 ~    
xatthâ-ye daršami, tânehâ-ye ~ 
 
Fr.: raies d'absorption    

Dark lines in the spectrum of a source produced by a lower temperature gas cloud lying between the 
source and the observer. 

  absorption;   line. 

absorption nebula 
  	*  	    
miq-e daršami 
 
Fr.: nébuleuse par absorption, nébuleuse obscure    

A dark cloud of dust and gas that absorbs light from and impedes the view of background stars; dark 
nebula. 

  absorption;   nebula. 

absorption spectrum 
  
  	    
binâb-e daršami 
 
Fr.: spectre d'absorption    

A spectrum of absorption lines or bands, produced when light from a hot source, itself producing a 
continuous spectrum, passes through a cooler gas. 

  absorption;   spectrum. 

absorptivity 
  	    
daršamâyi 
 
Fr.: absorptivité    

The ratio of energy absorbed by a body to energy incident upon the same body. 

Absorptivity, from absorptive adj. from    absorb +   -ity,  suffix expressing state or condition. 

Daršamâyi, from daršamâ quality adj. from  daršam, present stem of daršamidan + -yi noun suffix. 

absorptivity-emissivity  ratio 
    	-    
vâbar-e daršamâyi/gosilâyi 
 
Fr.: rapport  absorptivité-émissivité    
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For a spatial object, the ratio between its absorption of solar radiation and its infrared emission. 

  absorptivity;    gosilâyi;   ratio. 

Vâbar  ratio;  daršamâyi  absorptivity;    gosilâyi  emissivity. 

accelerate (v.) 
  %
 %%
 %

    
šetâbidan, šetâftan; šetâbândan 
 
Fr.: accélérer    

(v.tr.) To increase the velocity of a body; to cause to undergo acceleration.  
(v.intr.) To increase in speed. 

Verbal form of    acceleration. 

accelerated motion 
  
   %    
jonbeš-e šetâbdâr (#) 
 
Fr.: mouvement accéléré    

The motion of an object subject to   acceleration. Opposite to   uniform motion. 

Accelerated, from   accelerate;   motion. 

Jonbeš motion; šetâbdâr "accelerated," from šetâb  accelerate + dâr "having, possessor" (from dâštan 
"to have, to possess," Mid.Pers. dâštan, O.Pers./Av. root dar- "to hold, keep back, maitain, keep in mind;" 
cf. Skt. dhr-, dharma- "law;"  Gk. thronos "elevated seat, throne;" L. firmus "firm,  stable;" Lith.  daryti "to 
make;" PIE *dher- "to  hold, support"). 

accelerating Universe 
  %  %
    
giti-ye šetâbandé (#) 
 
Fr.: univers en accélération    

The deduction based on the observation that the most distant  supernovae ( type Ia) are fainter than 
that expected from their  redshifts in  a regularly expanding Universe. The faintness is attributed to 
larger distances resulting from an accelerating Universe. 

Accelerating, adj. from   accelerate (v.);   universe. 

acceleration 
  %    
šetâb (#) 
 
Fr.: accélération    

The rate at which the velocity of an object changes with time. 

Aacceleration, from accelerate, from L.  accelerare "quicken," from    ad- "to"  + celerare "hasten," from 
celer "swift"  (cf. Skt. car, carati  "to move, go, drive,"  Gk. keles "fast horse, horse race," Av. kar- "to 
walk, move, go around," Mod.Pers. cal, calidan "to move, to go, to walk,"  jald "quick,  active, brisk," 
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Gilaki/Hamadâni jal  "quick, fast,"Lori  žil "motion,  impulse"), from  PIE *kel-  "to drive, set in swift 
motion" 

Šetâb "quickness, haste, speed," Mid.Pers. ôštâp "hurry, haste," ôštâftan "to hurry, hasten," from 
*abi.stap-, from abi-  " to; in addition  to; against" + *stap- "to oppress," Arm.  (loanword) štap "haste, 
trouble." 

acceleration of gravity 
  %  
    
šetâb-e gerâni 
 
Fr.: accélération de la gravité    

The acceleration that an object experiences because of gravity when it falls freely close to the surface of a 
massive body, such as a planet. 

  acceleration;   gravity. 

accelerator 
  %    
šetâbgar (#) 
 
Fr.: accélérateur    

A machine which accelerates charged atomic (ions of various elements) or subatomic particles (usually 
electrons and protons) to high energies. 

Accelerator, from accelerate  acceleration + -or  agent suffix, from M.E.  -or, -our,  from O.F. -eor, -eur, 
from L. -or. 

Šetâbgar, from šetâb acceleration + -gar  agent suffix,   -or. 

acceptor 
  
    
pazirandé (#) 
 
Fr.: accepteur    

In a   semiconductor, an  impurity  which creates a hole in the electronic structure of the crystal and 
causes p conduction.  donor;   impurity. 

M.E. acceptour, from O.Fr. acceptour, from  L. acceptor, from acceptare "take or receive willingly,"   from 
accipere "to receive," from   ad- "to"  + capere "to take, hold, seize," PIE base *kap- "to grasp" (cf. Skt. 
kapati "two handfuls," Gk.  kaptein "to swallow,"  Goth. haban "have, hold," O.E. habban "to have, hold," 
probably Mod.Pers. qâp-, qâpidan, kapidan "to seize, rob," Av. haf-, hap- "to keep, observe"). 

Pazirandé agent noun from paziroftan "to receive, accept, admit," Mid.Pers. padiriftan, padir-  "to receive, 
accept," from Proto-Iranian *pati-  + *grab-  "to grab, seize, take," Av./O.Pers. grab- "to take, seize;" cp. 
Skt. grah-, grabh- "to seize, take," graha "seizing, holding,  perceiving," M.L.G.  grabben "to grab," from 
P.Gmc. *grab (E. grab); PIE  *ghrebh- "to seize." 

access 
  ) %    %
 
) %    
1) dastrasi dâštan; 2) dastrasi (#) 
 
Fr.: accès    
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1) To have the right to connect to a computer or a server and retrieve information.  
2) The act or instance of accessing a computer. 

M.E. accesse, from O.Fr. acces "onslaught," from L. accessus "a coming to, an approach," p.p. of 
accedere "to approach, enter upon" from  ad- "to"  + cedere "go, move." 

Dastrasi "access," from dast "hand" (Mid.Pers. dast; O.Pers. dasta-; Av. zasta-; cf. Skt. hásta-; Gk. kheir; 
L. praesto "at hand;" Arm. jern  "hand;" Lith.  pa-žastis "arm-pit;" PIE *ghes-to-)  + rasi, verbal noun of 
rasidan "to attain; to arrive"  (Mid.Pers. rasidan "to arrive, to mature; O.Pers./Av. rasa- present stem of 
ar- "to move, go or come toward;" cf. Skt. ar-,  rcchati "reaches;" Gk. erkhomai "to  go, to reach;" L. oriri 
"to rise"); dâštan "to have, hold, maintain, possess" (Mid.Pers. dâštan; O.Pers./Av. root dar- "to hold, 
keep back, maitain, keep in mind;" cf. Skt. dhr-, dharma- "law;"  Gk. thronos "elevated seat, throne;" L. 
firmus "firm,  stable;" Lith. daryti  "to make;" PIE  *dher- "to hold,  support"). 

accident 
  	    
došâmad (#) 
 
Fr.: accident    

M.E., from M.Fr.,  from L.  accidentum, pr.p. of accidere "to happen, fall out" from ad- "to"  + cadere "to 
fall." 

Došâmad, from doš- prefix meaning "bad, ill, abnormal" (Mid.Pers.  duš-, duž-, O.Pers./Av. duš-, duž- 
"bad, ugly, evil,"  cognate with Skt. dus-, Gk.   dys- "bad, hard, unlucky") + âmad, from âmadan "to 
come, happen," as in the current term pišâmad "event, happening." 

accrete (v.) 
  
    
farbâlidan 
 
Fr.: accréter    

To grow or increase gradually, by the process of  accretion. 

Back-formation from    accretion. 

accreted gas 
        
gâz-e farbâlidé 
 
Fr.: gaz accrété    

The gas involved in various accretion processes, such as that fed into an  accretion disk, pulled by a 
compact object, or used in the mass growth of a galaxy. 

  accretion;   gas. 

accreting star 
  %  
    
setâre-ye farbâlandé 
 
Fr.: étoile accrétrice,  étoile qui accrète    

The star which   accretes matter, particularly in its protostellar phase or in a close binary system. 
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  accretion;   star. 

accretion 
       
farbâl, farbâleš 
 
Fr.: accrétion    

1) The process by which an object increases its mass under the influence of its  gravitational attraction. 
Accretion plays a key role in a wide range of astrophysical phenomena. In particular stars result from the 
accretion of material by a   protostar from a surrounding   molecular  cloud. The accumulation of mass 
on the protostar involves the formation of an   accretion disk. Theoretical and observational 
investigations of protostars and newborn stars indicate the important role of  magnetic fields in this 
process. They favor the magnetospheric accretion model for mass transfer from the circumstellar disk onto 
the newborn star. In this model, the stellar magnetosphere  truncates the disk at a few stellar radii. Gas 
from the disk accretes onto the star along the magnetic field lines and hits the stellar surface at 
approximately the   free fall velocity,  causing a strong accretion shock. Various  emission lines, such 
as the hydrogen  Balmer series, He I 5876 Å, Br+ 2.17 µm, and so forth are formed in the infalling 
magnetospheric flow. Moreover, optical/ultraviolet  excess continuum emission is produced in the 
accretion shocks. The accretion is accompanied by mass ejection through collimated  bipolar jets.  
2) Accumulation of dust and gas onto larger bodies by  coalescence under the influence of their mutual 
  gravitational  attraction or  as a result of chance collisions. 

L. accretionem (nom. accretio, gen. accretionis) "a growing larger,"  from stem of accrescere, from ad- 
"to" + crescere "to grow". 

Farbâl from  prefix   far-  which conveys "increase, abundance" + bâl, from bâlidan "to grow, to wax 
great," Mid.Pers. vâlitan, Av. vard-, vardait- "to increase, augment, strengthen, cause to prosper," Skt. 
vrdh-, vardhati. 

accretion disk 
        
gerde-ye farbâl 
 
Fr.: disque d'accrétion    

A rotating disk of gas and dust formed around a center of strong gravity that pulls material off a 
surrounding or near-by gaseous object. Accretion disks are associated with several astrohysical objects 
such as  binary stars,   protostars,    white dwarfs,   neutron stars, and  black  holes.  
Accretion disk forms because the infalling gas does not directly crash the accreting object due to its too 
high   angular momentum. The individual particles go into a circular orbit  around the accretor because 
the circular orbit has the lowest energy for a given angular momentum. A spread in angular momentum 
values will give a population of particles moving  on different orbits, so that a rotating disk of matter forms 
around the object. The matter in the disk becomes very hot due to internal friction and  viscosity as well 
as the tug of the accreting object. Since this hot gas is being accelerated it radiates energy and loses 
angular momentum and falls onto the accretor. Theoretical and observational pieces of evidence point to 
the importance of   magnetic fields in the accretion process. According to current models, the stellar 
magnetosphere  truncates the disk at a few stellar radii. Gas from the disk accretes onto the star along 
the magnetic field lines and hits the stellar surface at approximately the  free fall velocity,  causing a 
strong accretion shock. See also  flared disk,  self-shadowed disk,   protoplanetary disk,   alpha 
disk model. 

  accretion;   disk. 

accretion flow 
  %-
      
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tacân-e farbâl 
 
Fr.: flot  d'accrétion    

Flow of matter in a   binary  system from the losing-mass  companion toward the compact one. The 
flow can be from a wind or through the   inner Lagrangian  point. 

  accretion;   flow;  see also  stream,   current. 

accretion rate 
  
)       
nerx-e farbâl 
 
Fr.: taux d'accrétion    

The amount of mass  accreted during unit time. 

  accretion;   rate. 

accretion time 
  	
     ~    
zamân-e farbâl, direš-e ~ 
 
Fr.: temps d'accrétion    

The time necessary for the  accretion of a definite amount of mass with a fixed   accretion  rate. 

  accretion;   time. 

accuracy 
  	
    
rašmandi 
 
Fr.: exactitude, précision    

1) The quality of nearness to the truth; freedom from mistake and error. 
2) Precision; exactness. 
3) The ability of a measurement to match the actual value of the quantity being measured. 

From L. accuratus "prepared with care, exact," p.p. of accurare "take care of," from ad- "to"  + curare 
"take care of." 

Rašmandi, from rašmand, from raš + adjective forming suffix  -mand. Raš, from Av. root raz- "to  right, 
correct, arrange;" compare with Skt. raj "to reign, rule, direct,"  Gk. oregein "to strech out," L. rego "to 
direct, lead;" PIE *reg- "to  move in a straight line." Similarly,  Av.  râšta-, rašta- "straight,"  Skt. rju 
"straight, right, upright,"  Gk. orektos "elongated," L. rectus "straight," Ger. recht, E. right.  In Mod.Pers. 
there are several derivatives: râst, râšt (as in afrâšt(an)) "right; true," rasté, rešté, raj, raž, râh, ris, râdé, 
radé, Lori rezg "row,"  etc. 

Synonymois: deqqat (#%), from Ar. diqqa "to become slender, being minute." 

accurate 
  	
    
rašmand 
 
Fr.: exact, précis    
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Conforming exactly to truth or to  a standard; free from error; correct.  accuracy. 

Accurate, f rom L. accuratus,   accuracy. 

Rašmand, from raš + -mand,  accuracy. 

Synonymois: daqiq (##), from Ar. daqiq "slender, minute." 

Achernar (Alpha Eridani) 
  )  
 
    
Âxer-e nahr (#), Rudpâyân 
 
Fr.: Achernar    

The brightest star in the constellation  Eridanus. A    subgiant of   spectral type B5; apparent visual 
magnitude 0.5, about 140 light-years distant (other names: HR 472, HD 10144). Recent interferometric 
observations show it to have a flattened shape imposed by fast rotation. 

Achernar, from Ar.  Axir an-Nahr "end of  the river," from  axir "end" + nahr  "river". 

Âxer-e nahr, from Axir an-Nahr.  
Rudpâyân "river's end," from rud "river,"    Eridanus, +  pâyân "end". 

achondrite 
  
 
    
bidânul, adânul 
 
Fr.: achondrite    

Achondrite, from Gk. prefix  a- (an- before stems beginning with a vowel or h) "not, without,  lacking" + 
Gk. chondrite, from chondr-, from  chondros "grain," + affix  -ite. 

Bidânul, adânul, from bi-  or   a- "without"  + dân, from  dâné "grain" + affix    -ul.    chondrule. 

achromatic 
  	 	    
afâm (#), bifâm (#) 
 
Fr.: achromatique    

Of or relating to an optical system which is capable of transmitting light without  decomposing it into 
constituent colors. 

From Gk. akhromatos, from a- "negation prefix"  + khroma, khromat- "color." 

Afâm, bifâm, from a-, bi- "negation prefixes"  + fâm "color." 

achromatic lens 
  .    	 ~ 	    
adasi-ye afâm, ~ bifâm 
 
Fr.: lentille  achromatique    

Lens (or combination of lenses) that brings different wavelenghts within a ray of light to  a single focus, 
thus overcoming chromatic aberration. 
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  achromatic;   lens. 

acid 
      
asid (#) 
 
Fr.: acide    

A substance that releases hydrogen ions to form a solution with a pH of less than 7, reacts with a base to 
form a salt, and turns blue litmus red. 

From Fr. acide, from L. acidus "sour," adj. of  state from acere "to be sour," acer "sharp, pungent, bitter;" 
from PIE base *ak- "sharp, pointed." 

acoustic 
  & &$    
sedâyi, sedâyik 
 
Fr.: acoustique    

Pertaining to the sense of hearing, or to sound waves. 

  acoustics. 

acoustics 
  &$ &
    
sedâyik, sedâšenâsi 
 
Fr.: acoustique    

1) The study of sound, especially of its generation, propagation, and reception. 
2) Those qualities of an enclosure that together determine its character with respect to distinct hearing. 

From Fr. acoustique, from Gk. akoustikos "pertaining to hearing," from akoustos "heard, audible," from 
akouein "to hear," from copulative prefix  a- + koein "to mark, perceive, hear," from PIE root *(s)keu- "to 
notice, observe." 

Sedâyik from sedâ "sound" + Pers. suffix -ik  -ics. Sedâ is most probably Persian, since it exists also in 
Indo-Aryan languages: Skt. (late Vedic): sabda "articulate sound, noise," Pali and Prakriti: sadda "sound, 
noise," Sindhi: sadu, sado "shout, call," Gujrâti sad "call, voice, echo," Marathi:  sad "shouting to," 
Konkani sad "sound," Sinhali: sada "sound." Therefore, sadâ in Arabic "reverbrating noise, echo" may be 
borrowed from Persian, or a coincidence. Note that for the author of the classical Persian dictionary 
Borhân-e Qâte' (India, 1652 A.D.), the Arabic term is a loanword from Persian. 

  phone; phonetics. 

acronical 
  	    
šâmgâhi 
 
Fr.: acronyque    

Relating to or occurring at sunset.  heliacal 

Acronical, from  Gk. akronukos, from akros "tip, end," cf.  Av. ara- "top, first," Skt. agra-  "first,  foremost, 
climax" + nuks, nuktos "night,"    night. 
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Šâmgâhi, adj. of šâmgâh "evening," from šâm "evening, evening meal" + gâh "time." The first 
component, šâm, from Mid.Pers. šâm "evening meal, supper," from Av. xšfnya- "evening meal," from 
Av. xšap-, xšap-, xšapan-, xšafn- "night" (O.Pers. xšap- "night," Mid.Pers. šap, Mod.Pers. šab "night"); 
cf. Skt. ksap- "nigh, darkness;" Hittite ispant- "night."  The second component gâh "time," Mid.Pers. gâh, 
gâs "time," O.Pers. gu-, Av. gtav-, gtu- "place, throne, spot;" cf. Skt. gâtu- "going, motion; free space 
for moving; place of abode;" PIE *gwem- "to  go, come." 

acronical rising 
    	    
barâyeš-e šâmgâhi 
 
Fr.: lever acronyque    

The rising of a star in the sky at or just after sunset.  heliacal rising. 

  acronical;    rising. 

acronical setting 
    	    
forušod-e šâmgâhi 
 
Fr.: coucher acronyque    

The setting of a star at nightfall.   heliacal setting. 

  acronical;    setting. 

Acrux 
  $$    
Akruks 
 
Fr.: Acrux    

A southern hemisphere bright star (/ Crucis) of magnitude 0.77 lying at a distance of 321 light-years. It is 
apparently made up of three components. The primary component, Acrux A, is a blue subgiant of apparent 
magnitude 1.34 and spectral type B0.5 IV. The B component lies at about 4.1 arcsec away from the A 
component, which represents a distance of at least 400 AU, that is, more than 10 times the distance 
between the sun and planet Pluto. The C component lies about 90 arcsec away from A. 

Acrux, from A, from Alpha,  designating the brightest star of the constellatiion + crux, the constellation 
name. The name Acrux is probably a coinage of the American astronomer, Elijah H. Burritt, who 
published several editions of an astronomical atlas between 1833 and 1856. 

act 
    
    
žir, žiré (n.); žiridan (v.) 
 
Fr.: acte, action; agir    

The process of doing or performing something; something done or performed. 
(v.intr.) To carry out an action; to produce an effect. 

Act, from O.Fr. acte, from L. actus "a doing"  and actum "a thing done," both from agere "to do, set in 
motion, drive, urge, chase, stir up," from PIE root *ag- "to  drive, draw out or forth, move"  (cf. Gk. agein 
"to lead, guide, drive, carry off,"  agon "assembly, contest in the games," agogos "leader;" Av. az- "to 
drive (away)," azaiti drives,"  Mod.Pers. govâz "stick for driving  cattle," from Av.  gauuza-, from gao- 
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"cow, ox, cattle" (  Boötes) + za-, from az-, as above; Skt. aj- "to dive, sling," ájati "drives,"  ajirá- 
"agile, quick." The E. agile  "characterized by quickness, lightness, and ease of movement; mentally quick 
or alert" is from this root. 

In major European languages there are two fundamental and very close verbs which convey "work, action, 
activity".  These are: 1) to do (in French faire, Spanish hacer, German machen) and 2) to act (French agir, 
Spanish actuar, German handeln). In Persian there is only one word for these two concepts: kardan; and 
this is obviously a big handicap. An ad hoc equivalent for action has therefore been koneš, from kardan 
"to do." The problem is that this solution, despite being widely used, confounds "to do" with "to  act," and 
is incapable of forming all the related derivatives. Therefore, we propose žir, which derives from Av. žir- 
"active, agile, clever." And interestingly,  this word has conserved its original meaning in Kurdish žir 
"agile," žiri  "agility."  In Mod.Pers., âžir has several disparate meanings, probably due to a superposition, 
among which "alert, clever, intelligent." 

actinometer 
  %
    
partowsanj 
 
Fr.: actinomètre    

Any instrument for measuring the intensity of radiation, especially that of the Sun, in its thermal, 
chemical, and luminous aspects. 

Actinometer, from actino- combining form  with  the meaning "ray, beam," from Gk. aktis, aktin "ray," + 
  -meter. 

Partow  ray; + -sanj   -meter. 

action 
   $
    
žireš, koneš (#) 
 
Fr.: action    

According to Newton's third law  of motion, an external force (the action) that is applied to a body and that 
is counteracted by an equal force in the opposite direction (reaction). 

Action, from O.Fr. action, from  L. actionem, from agere "to do,"    act. 

Žireš verbal noun fron žir stem of žiridan "to  act;"   act. Koneš, noun from kardan "to do, to make," 
Mid.Pers. kardan, O.Pers./Av. kar- "to do, make, build,"  Av. krnaoiti "makes," cf. Skt. kr- "to do, to 
make," krnoti "makes," karma "act, deed;" PIE base kwer- "to do, to make." 

action variable 
  %
      
vartande-ye žireš 
 
Fr.: variable  d'action    

The time integral associated with the evolution of a physical system in the phase space. 

  action;   variable. 

activate 
  

    
žirândan 
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Fr.: activer    

1) To induce activity in  a system that is static, as in neutron activation of radioactivity. 
2) To start the operation of an electrical device. 

Activate, verb from   active. 

irândan, transitive verb from žir act. 

activation 
  
    
žirâneš 
 
Fr.: activation    

The process of inducing or creating a state of activity. 

Activatation, noun from   activate. 

irâneš, noun from žirândan activate. 

active 
      
žirâ 
 
Fr.: actif    

M.Fr. actif, from  L. activus, from actus, p.p. of agere  act. 

irâ, adj. from stem žir act + suffix  -â. 

active galactic nucleus (AGN) 
  %  $$
      
haste-ye kahkašân-e žirâ 
 
Fr.: noyau actif de galaxie    

A central region of a galaxy, a light-year or less in diameter, where violent and apparently explosive 
behavior is observed. 

  active;   galactic;    nucleus. 

active galaxy 
  $$
      
kahkašân-e žirâ 
 
Fr.: galaxie active    

A galaxie that produces huge amounts of energy that cannot be explained purely in terms of their star 
content. 

  active;   galaxy. 

active optics 
  $   
$  ~    
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šidik-e žirâ, nurik-e ~ 
 
Fr.: optique active    

A technique for improving  the   resolving power of a telescope by controlling the shape of the main 
mirror at a relatively slow rate. The   image quality is optimized  automatically through constant 
adjustments by in-built corrective   actuators operating at fairly  low temporal frequency ~0.05 Hz or 
less.  adaptive optics. 

  active;   optics. 

active sun 
  )      
xoršid-e žirâ 
 
Fr.: soleil  actif    

The Sun during its 11-year cycle of activity when spots, flares, prominences, and variations in 
radiofrequency radiation are at a maximum. 

  active;   sun. 

activity 
  
     
žirandegi, žirâyi 
 
Fr.: activité    

For a radioactive substance, the average number of atoms disintegrating per unit time. 

Activity, from    active + -ity. 

irandegi, noun from žirandé active. 

actor 
  ) 
 
) 	
    
1) žirandé; 2) žirmand 
 
Fr.: acteur    

1) One who takes part; a participant.  
2) A theatrical performer. 

Actor, from   act + -or. 

irandé adj/noun from žir act + suffix  -andé. irmand, from ži + rmand. 

actuator 
      
žirgar 
 
Fr.: actuateur    

A mechanism to activate process control equipment by use of pneumatic, hydraulic, or electronic signals. 

Actuator, from   actuate + -or. 
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irgar, from žir  act + suffix  -gar. 

acuity of vision 
  %
      
tiznâ-ye did 
 
Fr.: acuité visuelle    

The ability of the eye to see separately two points close to each other. It is a measure of the resolving 
power of the eye's optical system and depends on the density of cells in the retina. The maximum acuity of 
the normal human eye is around 0.5 minutes of arc. 

Acuity from M.Fr.  acuité, from M.L.  acuitatem (nom. acuitas) "sharpness," from L. acus "needle," acuere 
"to sharpen," from PIE root *ak- "be sharp." 

Mod.Pers. tiznâ "sharpness," from tiz "sharp" + -nâ, a suffix that transforms adjective into noun (compare 
with tangnâ, derâznâ, farâxnâ, etc.). Tiz "sharp, pointed," from Mid.Pers. tz, tž, tigr "sharp," O.Pers. 
tigra- "pointed,"  Av. taža-, tighra- "pointed," Skt.  tajas- "the sharp edge (of a knife), piercing (flame)", 
from tij-  "to be sharp, to pierce," Gk. stizein "to prick, puncture," stigma "mark made by a pointed 
instrument," L. instigare "to  goad," P.Gmc. *stik- "to  pierce, prick, be sharp," O.H.G. stehhan, Ger. 
stechen "to prick," O.E. stician "to pierce, stab," E. stick "to pierce;" PIE *st(e)ig-  "to  stick; pointed".  
vision. 

ad- 
      
 
Fr.: ad-    

Prefix meaning "to, toward, addition to, near," from  L. ad "to, toward." It  is modified to ac- or af- or ag- or 
al- etc. according to the following consonant. 

Cognate with E. at, from O.E. æt "near, by, at"; compare with O.N., Goth. at, O.Fris. et, O.H.G. az, Skt. 
adhi "near," PIE *ad- "to,  near, at". 

adapt 
  

    
niyâvidan 
 
Fr.: adapter, s'adapter    

To make suitable to or fit for a specific use or situation. 

From M.Fr. adapter, from  L. adaptare "adjust," from  ad- "to" + aptare "join,"   from aptus "fitted". 

Niyâvidan from Mid.  Pers. niyâw "apt, suitable, appropriate" + -idan verb making suffix. 

adaptable 
  

 
    
niyâvidani, niyâveš-pazir 
 
Fr.: adaptable    

Capable of adapting or of being adapted. 

Adaptable, from   adapt +   -able. 
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Niyâvidani, niyâveš-pazir, from niyâv and niyâveš  adapt and   adaptation respectively + -i and pazir 
respectively,   -able. 

adaptation 
  
    
niyâveš 
 
Fr.: adaptation    

1) The act or process of adapting.  
2) The state of being adapted. 

  adapt. 

adaptation of the eye 
  
   -	    
niyâveš-e cašm 
 
Fr.: adaptation de l'oeil    

Physiological process whereby the eye adjusts its sensitivity for different levels of illumination. 

  adaptation,   eye. 

Niyâveš adaptation;  cašm eye. 

adapter 
  
 

    
niyâvgar, niyâvandé 
 
Fr.: adaptateur    

1) General: One that adapts.  
An appliance for connecting objects of different sizes or designs in an apparatus.  
2) Astro.: A device that allows an observing instrument (imaging camera, spectrograph) to be mounted on 
a focus (e.g. Cassegrain) of a telescope. 

Adapter, n. from   adapt +   -er. 

Niyâvgar, from stem niyâv "apt, suitable, appropriate,"   adapt + -gar prefix  creating agent noun. 
Niyâvandé, adj./n. from niyâvidan  adapt + -andé. 

adaption 
  
    
niyâveš 
 
Fr.: adaptation    

Same as  adaptation. 

  adaptation. 

adaptive 
  
    
niyâveši 
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Fr.: adaptatif    

1) Relating to or exhibiting adaptation.  
2) Capable of adapting or of being adapted. 

Adaptive, adj. from   adapt. 

Niyâveši, adj. from niyâveš  adaptation. 

adaptive optics 
  $  
 
$  ~    
šidik-e niyâveši, nurik-e ~ 
 
Fr.: optique adaptative    

A technique for improving  the   image quality of a telescope against  atmospheric turbulence in which 
image distortions are compensated by high-speed changes in the shape of a small, thin mirror.  
wavefront;   wavefront distortion;    wavefront correction;    Strehl ratio;    tip-tilt  mirror,    Shack-
Hartmann wavefront sensor. 

  adaptive;   optics. 

add (v.) 
  
    
afzudan (#) 
 
Fr.: ajouter    

To combine (numbers) to form a   sum; join one thing to another. 

From L. addere "add to, join," from    ad- "to"  + -dere comb. form meaning "to put, place," from dare "to 
give, grant," from PIE base *do- "to give"  (cf. Av.  and O.Pers. dâ- "to give, grant, yield," Av. dadâiti  "he 
gives," Skt. dadâti "he gives," Gk. didomi  "I give,"  L. do "I give"). 

Afzudan, from Mid.Pers. abzudan "to increase, grow," O.Pers. abijav- "to increase, add to, promote," from 
abi-, aiby- "in  addition to; to; against" + root jav- "press forward,"  Av. gav- "to  hasten, drive," Sk. jav- "to 
press forward, impel quickly, excite," javate "hastens". 

addend 
      
afzâyé 
 
Fr.: quantité ajoutée    

A number or quantity to be added to another. In the expression 5 + 3, both 5 and 3 are addends. 

From L. addendus "that which is to be added,"  add (v.). 

Afzâyé from present tense stem afzây- add (v.) + noun forming suffix -é. 

addition 
      
afzâyeš (#) 
 
Fr.: addition    
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In general, the operation of combining two or more quantities to obtain a third quantity called their  
sum.  multiplication  =  bastâyeš (%). 

From O.Fr., from L. additionem (nom.  additio) "an adding to, addition,"  from additus, p.p. of addere 
add (v.). 

Afzâyeš from present stem afzây- add (v.) + verbal noun suffix -eš. 

Adhara (0 Canis Majoris) 
  .    
Azârâ (#) 
 
Fr.: Adhara    

A binary star, in the constellation   Canis Major,  470 light-years distant from Earth. The main star 
possesses an apparent magnitude of +1.5 and belongs to the spectral classification B2 II. The +7.5 
magnitude companion star is 7.5" apart from the main star. 

Adhara, from Ar.  adhârâ "virgins,"  plural of adhrâ'  "virgin". 

Azârâ, from Ar. Adhara. 

adiabatic 
      
bidarrow (#) 
 
Fr.: adiabatique    

A thermodynamic process that occurs without loss or gain of heat. 

From Gk. adiabatos "impassable," from a- "not"  + diabatos "passable," from diabainein "to go across," 
from dia- " through"  + bainein "to go." 

Bidarrow from  bi- "not; without"  + darrow  "way out,"  from dar "out"  + row  "to go, going," from  raftan 
"to go." 

adiabatic change 
  
       
degarguni-ye bidarrow 
 
Fr.: changement adiabatique    

A change taking place in a system that has perfect thermal insulation, so that heat cannot enter or leave the 
system and energy can only be transferred by work. 

  change. 

adiabatic index 
  
      
dišan-e bidarrow 
 
Fr.: indice adiabatique    

Of a gas, the ratio of its  specific heat at constant pressure to its specific heat at constant volume. 

  adiabatic;   index. 
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adiabatic process 
  
      
farâravand-e bidarrow 
 
Fr.: processus adiabatique    

A thermodynamic process in which no heat is supplied to or rejected from a system. 

  adiabatic,   process. 

Adrastea 
  %1    
Adrasteâ (#) 
 
Fr.: Adrastée    

The second innermost known satellite of Jupiter, whose orbit is situated at a distance of about 129 000 km 
from the planet, and its orbital period is of 0.298 days; also known as Jupiter XV. Adrastea is 25 x 20 x 15 
km in size. 

In Gk. mythology, Adrastea was the daughter of Zeus and Ananke and the distributor of rewards and 
punishments. 

adsorb 
  	
    
baršamidan 
 
Fr.: adsorber    

To take up and hold another substance on the surface. 

  adsorption. 

adsorbent 
  	
    
baršamandé 
 
Fr.: adsorbant    

1) A material that can hold or condense molecules of another substance on its surface by adsorption.  
2) Relating to or capable of adsorption. 

From   adsorb + -ent. 

Baršamandé, from baršamidan adsorb + -andé. 

adsorption 
  	    
baršam 
 
Fr.: adsorption    

A process in which a layer of atoms or molecules of one substance forms on the surface of a solid or 
liquid.   absorption,    desorption,   sorption. 

Adsorption from ad- "to"  + sorption, from  L. sorbere "to suck,"    absorption. 
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Baršam, from bar- "on, upon" + šam "to drink,  sip,"   absorption. 

advance of perihelion 
  %      
pišraft-e pirâhur 
 
Fr.: avance du périhélie    

The slow rotation of the major axis of a planet's orbit in the same direction as the revolution of the planet 
itself, due mainly to gravitational  interactions with other planets. The perihelion of the planet Mercury 
advances about 9'.6 per century. The bulk of the advance was accounted by perturbations from other 
planets. However, a remaining small advance, by 43" per century, was eventually explained as an effect 
predicted by the general theory of relativity. In the case of close binary stars, the advance of pericenter 
may additionally be caused by mass transfer and the stars' distorted (elliptical) shapes. Advance of 
perihelion (or pericenter) is also known as apsidal motion. 

Advance, from O.Fr. avancer "move forward," from  V.L. *abantiare,  from  L.L. abante "from  before," 
from ab- "from"  + ante "before," PIE *ant-  "front,  forehead;"   perihelion. 

Pišraft "advance," from piš "forward;  in front;  before," Mid.Pers. peš + raft "going; walk,  travel," from 
raftan "to go." 

advanced wave 
  	       
mowj-e pišras 
 
Fr.: onde avancée    

Advanced, adj. from advance,  advance of perihelion;   wave. 

Mowj,   wave; pišras "advanced," from piš "before,"  Mid.Pers. peš + ras "arriving," from  rasidan "to 
arrive," Mid.Pers. rasitan, O.Pers./Av. rasa- present stem of ar- "to move, go or come toward," cf. Skt. 
ar-, rcchati. 

advection 
  
    
pahnbord 
 
Fr.: advection    

The process of transport of a fluid or a property of the fluid (such as heat, humidity) by the mass motion of 
the fluid. In meteorology, the general distinction between advection and convection is that the former 
describes the predominantly horizontal, large-scale motions of the atmosphere, while convection describes 
the predominantly vertical, locally induced motions. 

From L. advecti "act of conveying,"  from advectus, past participle of advehere "to carry," from ad-, "to"  + 
vehere "to carry, bring;" Skt. vah-, vahati "to carry, conduct, guide," Av.  vaz-, vazaiti "to guide, lead"; PIE 
*wegh- "to go, transport in a vehicle". 

Pahnbord from pahn "flat,  wide, broad" (Mid.Pers. pah(a)n, Av. paana- "broad, wide, spacious" + bord, 
from bordan "to carry, transport". 

advective 
  
    
pahnbordi 
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Fr.: advectif    

Adj. from    advection. 

aeon 
      
âyu 
 
Fr.: éon    

General: An indefinitely  long period of  time; an age. 
Geology: A unit of  geologic time equal to one billion years; US eon. 

L. aeon, from Gk. aion "age, eternity," akin to  Skt. âyus "life, longevity;  world,"  Av. âyav- "duration, 
period, time of life". 

Âyu, from Av. âyav- "duration,  period, time of life". 

aerodynamics 
  %
$    
havâtavânik 
 
Fr.: aérodynamique    

The science that is concerned with the study of the motion of air and other gaseous fluids and with the 
forces acting on bodies moving through such fluids. 

Aerodynamics, from Gk. aero-  air  +   dynamics. 

Havâtavânik, from havâ  air  + tavânik  dynamics. 

aerolite 
  
    
havâsang (#) 
 
Fr.: aérolite    

A stony meteorite consisting of silicate minerals. This alternative name for a stony meteorite, is now 
largely obsolete. 

Aerolite, from Gk. aero-   air + Gk.  lithos "stone". 

Havâsang from Persian havâ "air"; compare with Mid. Pers./Mod. Pers. vây "weather," from Av.  vayah-, 
vaya- "weather, atmosphere," from va- "to blow". Cognate with Skt. va-, Gk. aemi "to blow"  + sang 
stone. 

aerology 
  
   
)%    
javvšenâsi, javvšenâxt 
 
Fr.: aérologie    

A subdivision of meteorology concerned with the total vertical  extent of the atmosphere as opposed to the 
study of the atmosphere near Earth's surface. 

Aerology from Gk. aero- "air"  + Gk. logia  "study of,"  from legein "to speak". 
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Javvšenâsi, from Ar. javv "air, atmosphere" + šenâsi "knowledge, knowing," from  šenâxtan "to know," 
from Av./O.Pers. xšnâ "to learn, come to know, know," compare with Skt. jna  "to know,"  Gk. gignoskein 
"to know, think,  judge," L. gnoscere, noscere "to come to know," PIE *gno- "to know." 

aeronomy 
  
 
)%    
vâyšenâsi, farâzjavvšenâxt 
 
Fr.: aéronomie    

The study of the upper atmosphere, especially of regions of ionized gas. 

From Gk. aer- "weather" + nomos "arranging, regulating," related to nemein "to deal out." 

Vâyšenâsi from Mid. Pers./Mod. Pers. vây "weather," Av. vayah-, vaya- "weather, atmosphere," from va- 
"to blow;"  cf. Skt. va-; Gk. aemi "to blow;"  Av.  vta- "wind;" Skt. vata-; L.  ventus, Mod. Pers. bâd 
wind; PIE *we- "to  blow". 

aerosol 
      
havâlu 
 
Fr.: aérosol    

A suspension of fine solid or liquid particles in  a gas. 

Aerosol from aero "air"  + sol(ution). 

Havâlu from havâ "weather" + lu  from   luyé, luyeš  solution. 

afocal 
  $

 $

    
akânun, bikânun (#) 
 
Fr.: afocal    

Describing a lens or optical system with a convergent power of zero, whose object and image points 
stretch to infinity. Thus,    afocal system. 

Afocal, from   a- +    focal. 

Akânun, from a- negation prefix,   a- + kânun  focus. Bikânun, from bi-  negation prefix + kânun 
focus. 

afocal system 
  	
  $

    
râžmân-e akânun 
 
Fr.: système afocal    

An optical system with object and image points at infinity. 

  afocal;   system. 

afterglow 
  %    
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pastâb (#) 
 
Fr.:    

1) A broad glowing arc of radiance, sometimes seen high in the western sky at twilight, caused by the 
scattering effect of very fine particles of dust suspended in the upper atmosphere.  
2) Lingering radiation that remains after a violent event such as a  gamma-ray burst. The afterglow of 
any gamma-ray burst is caused by an event different from the original explosion, likely by blast waves 
colliding with  the ambient medium. Afterglows occur in  a large range of electromagnetic wavelengths. 

Afterglow, from after,  O.E. æfter "after, next, following  in time," from  O.E. of "off,"  cf. apo- + -ter a 
comparative suffix. Glow, from  O.E. glowan "to shine as if red-hot," from  P.Gmc. *glo-, from  PIE *ghlo-. 

Pastâb, from pas "after,"   back- + tâb "light,  illuminating,"  from  tâbidan "to shine,"   radiation. 

age 
  ) 
   
)  .&    
1) senn (#); 2) asr (#) 
 
Fr.: âge    

1) The length of time that a celestial body or an evolutionary stage of it has existed, i.e. the age of a 
massive star, the age of a galaxy, a stellar cluster, and so on.  
2) a: A period of time  in the history of the Universe marked by a distinctive characteristic.   cosmic dark 
age. b: A division  of geologic time in the history of  the Earth, usually shorter than an epoch. 

From O.Fr. aage, from Vulgar L. *ætaticum,  from L. ætatem "period of life,"  from ævum "lifetime, 
eternity, age;" cf. Mid.Pers. awâm, âwâm "time, season," Av. âyav- "duration, period, time of life,"  Skt. 
âyuh- "life, health". All  from  PIE *aiw-,  *ayu- "vital  force, life,  long life,  eternity." 

Senn from Ar. senn "age, lifetime". Asr from Ar. 

age of the Moon 
  ) $
  	 
) 
  	    
1) kohan-ruzi-ye mâh; 2) senn-e mâh 
 
Fr.: âge de la lune    

1) The elapsed time, usually expressed in days, since the instant of the last exact new moon.  
2) The time past since the formation of the Moon. 

  age;   Moon. 

1) Kohan-ruzi literally  "age in days," from kohan-ruz "old  in days," from kohan "old, ancient,"  kohné 
"worn;" Mid.Pers.  kahwan "old, aged, worn;" pir;  Mid.Pers. pir "old,  aged, ancient;" Av. parô (adv.) 
"before, before (of time), in fron  (of space); cf. Skt. puáh, combining form of puras "before (of  time and 
place), in front, in advance;" mâh  Moon.  
2) Senn age. 

age of the Universe 
  
      %    
senn-e giti 
 
Fr.: âge de l'Univers    

The time elapsed since the Big Bang. 
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  age;   universe. 

Agena (2 Centauri) 
  34    
Hazâr 
 
Fr.: Agena    

Alternative name for the star Hadar, the second brightest star in Centaurus and the tenth brightest star in 
the sky.  Hadar. 

The etymology of Agena is not clear. Some sources have suggested L. a genu "by the knee," but it seems 
dubious. 

agent 
  $
    
konešgar (#) 
 
Fr.: agent    

1) Something such as a chemical substance, organism, or natural force that causes an effect.  
2) Somebody who provides a particular service for another. 

From L. agentem (nominative agens, genitive agentis), pr.p. of agere "to set in motion, drive, lead, 
conduct,"   act. 

Konešgar, from koneš verbal noun of kardan "to do, to make" (Mid.Pers. kardan, O.Pers./Av. kar- "to do, 
make, build," Av. krnaoiti "makes," cf. Skt. kr- "to do, to make," krnoti  "makes," karma "act, deed;" 
PIE base kwer- "to do, to make") + -gar -or. 

agitation 
  *    
âqâleš 
 
Fr.: agitation    

The act or process of agitating; state of being agitated.  thermal agitation. 

From L. agitationem (nominative agitatio)  "motion,  agitation," from  agitatus, p.p. of agitare "move to and 
fro," frequentative of agere "to drive,"    act. 

Âqâleš, verbal noun of âqâlidan "to agitate, rouse, excite," maybe related to Ossetic igâl, qal "to awake," 
Sogdian r- "to watch," Mid.Pers. (prefixed) wgl's-, wygr'- "to  wake up," Mod.Pers. bidâr "awake" (from 
*ui-rd-); Av. jara "to be awake;" cf. Skt. jar- "to wake up;" Gk. egregora "to be awake;" L. 
expergiscor "to be wake up." 

air 
      
havâ (#) 
 
Fr.: air    

The mixture of gases of which the earth's atmosphere is composed. It is chiefly made up of Nitrogen 
(about 78%) and Oxygen (about 20%). 

Air, from O.Fr.  air, L. aer, Gk.  aer, related to Gk. aura "breath, vapor;" PIE *wer-  "to raise, lift." 
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Havâ, from Ar., probably  a loanword from Mid.Pers. vây "weather," Av.  vayah-, vaya- "weather, 
atmosphere," from va- "to blow." Cf.  Skt. va-, Gk. aemi- "to blow;"  Av.  vâta- "wind,"  Skt. vata-, L. 
ventus, Mod. Pers. bâd "wind." PIE *we- "to blow". 

air shower 
  %
  %  $
   ~ ~    
tondbâr-e partowhâ-ye keyhâni, ragbâr-e ~ ~ 
 
Fr.: gerbe (de rayons cosmiques)    

Same as  cosmic-ray shower. 

airglow 
  % *    
havâtâb, šabforuq 
 
Fr.: luminescence nocturne    

The faint ever-present glow in the night time sky caused by the collision of atoms and molecules in Earth's 
upper atmosphere with high energy particles and radiation, mainly from the Sun. The airglow, also called 
nightglow, varies with time of  night, latitude, and season. 

Airglow, from    air  + glow  afterglow. 

Havâtâb, from havâ  air  + tâb "light,  illuminating"  from tâbidan  "to shine,"   radiation.  Šabforuq, 
from šab  night + foruq "light,"   Mid.Pers. payrog, O.Pers. raucah-, Av. raocah- "light,  luminous; 
daylight," Skt. roka "brightness, light,"  cognate with Gk. leukos "white, clear,"  L. lux "light"  (also lumen, 
luna), PIE *leuk- "light,  brightness". The Mod.Pers. words rowšan, raxšân "bright, clear," ruz "day,"  and 
afruxtan "to light,  kindle" also belong to this family,  as well as the E. light, Ger. Licht, and Fr. lumière. 

airmass 
  % %      
havâtud, tude-ye havâ (#) 
 
Fr.: masse d'air    

A measure of the path length traversed by starlight through Earth's atmosphere before it reaches the 
detector; it is taken relative to the length at the zenith. 

Airmass, from   air  +   mass. 

Havâtud, from havâ  air  + tud, from tudeh "a mass, heap, stack, rick". 

Airy disk 
        
gerde-ye Eyri 
 
Fr.: tache de diffraction,  ~ d'Airy    

The bright disklike image of a point source of light,  such as a star, as seen in an optical system with a 
circular   aperture. 

Named after Sir George Biddell Airy  (1801-1892), Astronomer Royal, great administrator, who much 
improved the equipment at Greenwich Observatory.  disk. 

Gerdé disk; Airy,  see above. 
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albedo 
      
sepidâ (#) 
 
Fr.: albedo    

The reflecting power of a non-luminous object, such as a  planet,   satellite, or    asteroid. In general, 
it is the fraction of incident  radiation that is reflected from a surface or body. The  Moon has a low 
albedo (about 0.07), while   Venus has a high albedo (0.60). 

Albedo, L. "whiteness," from albus "white,"  from PIE  base *albho- "white". Compare with  Gk. alphos 
"white leprosy," O.H.G.  albig, O.E. elfet "swan, the white bird".  The idea of whiteness derives from the 
fact that whiter bodies have a higher reflective power, while opaque objects are more absorptive. 

Sepidâ, from sepid white + -â noun-forming  prefix  from an adjective. 

Albireo (2 Cygni) 
  	
#   
$  	$
    
Menqâr-e Dajâjé (#), Nok-e Mâkiyân 
 
Fr.: Albiero    

The second brightest star of the constellation  Cygnus, with a visual magnitude of 3.0. It is a double star 
of strikingly  different colors, with  components separated by 35". The brighter component is a K3 giant 
while its partner is a main-sequence B9 star. About 380 light-years away, the two rotate around each other 
with a period of about 75,000 years. The main component is itself a binary system. 

Albireo may be a corruption of the L. phrase ab ireo "from the rainbow,"  as suggested by some writers on 
star names. It does not mean "the hen's beak". 

Menqâr-e Dajâjé "hen's beak," from Ar.  Minqâr al-Dajâjah,"   from minqâr "beak"  + dajâjah "hen". 
Nok-e Mâkiyân "beak of the hen," from Mod.Pers. nok "beak" + mâkiyân "hen". 

Alcor 
      
Sohâ 
 
Fr.: Alcor    

A 4th magnitude star lying in the constellation   Ursa Major  (also called 80 Ursae Majoris) which  forms 
a visual double with the brighter star   Mizar (Zeta Ursae Majoris). Alcor  is separated by about 11.5 
minutes of arc from Mizar. It  is a main sequence star of type A5, it is a spectroscopic binary. 

Alcor, perhaps from Ar. al-khawr  "the low ground." 

Sohâ, from Ar. 

Alcyone (5 Tauri) 
  $6
 
  7 )
  
    
Alkuone, Nayyer-e Sorayyâ, Raxšân-e Parvin 
 
Fr.: Alcyone    

The brightest star in the Pleiades, located in the constellation  Taurus. Apparent visual magnitude 2.87 
spectral type B7 III. 
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In Gk. mythology, a daughter of Aelous who, with  her husband, Ceyx, was transformed into a kingfisher. 

Nayyer-e Sorayyâ "the bight of the Pleiades," from Ar. nayyir "luminous"  + Thorayyâ "the Pleiades". 
Raxšân-e Parvin "the bight of the Pleiades," from Mod.Pers. raxšân "bright, luminous" + Parvin  "the 
Pleiades". 

Aldebaran (/  Tauri) 
  
!! -	    
Dabarân, Gâvcašm 
 
Fr.: Aldébaran    

The brightest star in the constellation  Taurus (visual magnitude about 0.9), Aldebaran is an orange K-
type giant that lies 60 light-years away. It has a faint M2 V companion. It is slowly  and irregularly 
variable. 

Ar. Aldebaran "the follower"  (of  the Pleiades, which rise shortly before it does), from al "the" + dabaran 
"follower,"  from dobur  "to follow".  Gâvcašm "the bull's eye," from Mod.Pers. Gâv "bull,  cow" + cašm 
"eye," corresponding to the alternative Ar. name of the star Ayno 's Sowr. 

Alderamin (/  Cephei) 
  .  	
    
Zerâ'-e Yamin 
 
Fr.: Alderamin    

The brightest star in  Cepheus and a  subgiant star of apparent visual magnitude 2.44. Its  spectral 
type is A7 and distance 49 light-years. 

Alderamin, from Ar.  al dhirâ'  al-yamin "right  arm" (of Cepheus), from Ar. dhirâ'  "arm"  + yamin "right". 

Zerâ'-e Yamin, from Ar. al dhira  al-yamin. 

Alfonsine Tables 
    
    
zij-e Alfonso 
 
Fr.: Tables alfonsines    

A set of tables created in Toledo, under Alfonso X, el sabio, king of Castile and Léon (1252 to 1284) to 
correct the anomalies in the  Toledan Tables. The starting point of the Alfonsine Tables is January 1, 
1252, the year of king's coronation (1 June). The original Spanish version of the tables is lost, but a set of 
canons (introductory instructions) for planetary tables are extant. They are written by Isaac ben Sid and 
Judah ben Moses ha-Cohen, two of the most active collaborators of Alfonso X. The Alfonsine Tables 
were the most widely used astronomical tables in the Middle Ages and had an enormous impact on the 
development of European astronomy from the 13th to 16th century. They were replaced by Erasmus 
Reinhold's Prutenic Tables, based on Copernican models, that were first published in 1551.The Latin 
version of the Alfonsine Tables first appeared in Paris around 1320, where a revision was undertaken by 
John of Lignères and John of Murs, accompanied by a number of canons for their use written by John of 
Saxony. There is a controversy as to the exact relationship of these tables with the work commissioned by 
the Spanish king. 

After the Spanish monarch Alfonso X (1221-1284);   table. 

Alfvén radius 
  ..  
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šo'â'-e Alfvén 
 
Fr.: rayon d'Alfvén    

In theories of magnetized  accretion disks, the distance from a non-rotating star where the free-fall of a 
spherical accretion flow is stopped, which occurs where the kinetic energy density of the flow equals the 
energy density of the star's dipole field. 

Named after Hannes Alfvén (1908-1995), Swedish physicist, who developed the thory of 
magnetohydrodynamics, and was awarded the Nobel Prize in Physics in 1970. 

Alfvén speed 
  %
  
    
tondâ-ye Alfvén 
 
Fr.: vitesse d'Alfvén    

The speed at which Alfvén waves are propagated along the magnetic field. 

  Alfvén radius;   speed. 

Alfvén wave 
  	   
    
mowj-e Alfvén 
 
Fr.: onde d'Alfvén    

A transverse wave in a magnetohydrodynamic field in which the driving force is the tension introduced by 
the magnetic field along the lines of force. Also called magnetohydrodynamic wave. 

  Alfvén radius;   wave. 

algebra 
      
jabr (#) 
 
Fr.: Algèbre    

The branch of mathematics which deals with the properties and relations of numbers using symbols 
(usually letters of the alphabet) to represent numbers or members of a specified set; the generalization and 
extension of arithmetic. 

Algebra, from M.L.,  from Ar.  al jabr  "reunion of broken bones," the first known use in the title of a book 
by the Persian mathematician and astronomer Abu Ja'far Mohammad ibn Musa al-Khwarizmi (c780-
c850), who worked in Baghdad under the patronage of Caliph Al-Mamun. The full title  of the tratise was 
Hisab al-Jabr w'al-Muqabala  "Arithmetic  of  Completion and Balancing."   algorithm. 

Jabr, from Ar.  al jabr, as above. 

Algenib (+ Pegasi) 
  
    
Aljanb (#) 
 
Fr.: Algenib    
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A star which lies at the lower left-hand corner of   Pegasus. Its apparent magnitude varies between +2.80 
and +2.86 over a period of 3.6 hours;  spectral type B2 IV. 

Algenib, from Ar.  Aljanb al-Faras  "the horse's flank," from al "the"  + janb "flank"  + faras "horse". 

Algieba (+ Leo) 
      
Jebhé (#) 
 
Fr.: Algieba    

A binary system in Leo the brighter component of which (magnitude 2.6) is a giant K star and the partner 
a giant G (magnitude 3.8). The angular separation of just over 4" means that the two stars are at least 170 
AU apart, for a distance of 126 light-years, and have an orbital period of over 500 years. 

Algieba, from Ar.  Al-Jabhah "the forehead" (of the Lion). 

Algol (2 Persei) 
  * 8*    
Alqul, Ra's-ol-Qul  (#) 
 
Fr.: Algol    

A variable star in the constellation   Perseus, which was the first eclipsing binary discovered. Its 
brightness varies between 2.2 and 3.5 magnitudes. Lying at a distance of about 82 light-years, it consists 
of at least three components. The brightest component (A) is of spectral type B8 V, and the second one 
(B) a K type giant. The components A and B turn around each other with a period of about 68.8 hours. 

Algol, from Ar.  Ra's al-ghul "the ghoul's head". 

Algol-type variables 
  %

  *
    
vartandegân-e Alqulguné 
 
Fr.: variables de type Algol    

The same as eclipsing binary stars, the prototype of which is Algol. 

  Algol;    variable. 

algorithm 
  )	$    
xârazmik (#) 
 
Fr.: algorithme    

A step-by-step problem-solving procedure, especially an established, recursive computational procedure 
for solving a problem in a finite  number of steps. 

From M.L. algorismus, a mangled transliteration of al-Khwarizmi,   "native of Khwarazm,"  the surname of 
the Persian mathematician and astronomer Abu Ja'far Mohammad ibn Musa al-Khwarizmi (c780-c850). 

Xârazmik, from Xârazmi, the name of the Persian mathematician, + Persian affix  -ik,   -ics. 

alias 
  
    
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anyâ 
 
Fr.: alias    

General:An assumed name; otherwise called. 
Electronics: A false signal in telecommunication  links from beats between signal frequency and sampling 
frequency. 

From L. alius "(an)other".  Comapre with Skt. anya "other, different," Av.  anya-, O.Pers. aniya- "the one 
or the other," Arm. ail,  Gk. allos "another," Goth. aljis  "other". PIE *al-  "beyond". 

Anyâ from Mid.Pers. anya "other, otherwise," from Av.  anya "other". This term is used as eyni in the 
Modern Persian Aftari dialect: eyni sâl "other year," eyni vacé "other child". 

aliasing 
  
    
anyâyi 
 
Fr.: réplication    

The condition that two or more functions are indistinguishable because they have the same values at a 
finite set of points. Such functions are said to be aliases of eachothers. The aliasing problem often occurs 
in undersampled discrete Fourier transform. 

Aliasing, from    alias + -ing. 

Anyâyi, from anyâ  alias + noun forming  suffix  -i. 

alidade 
  .4    
ezâdé 
 
Fr.: alidade    

1) In an astrolabe, a movable pointer pivoted at the center of the disk used to make altitude measurements 
from the graduated edge of the astrolabe. 
2) A rule having a sight at each end, used in surveying. 
3) A topographic surveying and mapping instrument used for determining directions, consisting of a 
telescope and attached parts. 

Fr., from L. alidada,  from Ar.  al-'izâda, from al-  "the" + 'izâda "an armlet, a bracelet; a sickle-like piece 
of metal, used by camel drivers, to pull down tree branches to camels." 

Ezâdé, from Ar. al-'izâda. 

align 
  %

    
âtânidan 
 
Fr.: aligner    

To arrange in a line or so as to be parallel; to adjust to produce a proper relationship or orientation. 

M.Fr. aligner,  from O.Fr. aligner,  from à "to"  + ligner "to  line," from  L. lineare, from  linea "linen thread, 
string, line;"   line. 
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Âtânidan, from â- "nuance prefix"  + tân  line + infinitive   suffix -idan. 

align a telescope 
  %

  
 ~ %$    
âtânidan-e durbin, ~ teleskop 
 
Fr.: aligner  un télescope    

Setting the axis of a telescope parallel to prime directions. In equatorial mounting, they are made parallel 
with the Earth's axis of rotation and the equator respectively.  collimation. 

  align;   telescope. 

aligned 
  %
    
âtânidé 
 
Fr.: aligné    

Arranged in a straight line. 

Adj. from    align. 

Âtânidé p.p. of âtânidan. 

aligned magnetic field 
  	
  	*
"  %
    
meydân-e meqnâtisi-ye âtânidé 
 
Fr.: champ magnétique aligné    

A magnetic field whose lines of force are oriented along a particular direction or by a particular manner 
(axially, vertically;  randomly, properly,  etc.) 

  aligned;   magnetic field. 

alignment 
  %
    
âtâneš 
 
Fr.: alignement    

The fact of being in line or bringing  into line. 

Alignment, from   align  + -ment. 

Âtâneš, verbal noun from present-tense stem âtân + -eš. 

Alioth  (0 Ursae Majoris) 
  
    
Jown 
 
Fr.: Alioth    
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The brightest of the seven stars that make up the Big Dipper asterism. Alioth shines at magnitude +1.77 
from a distance of about 80 light years. It is a white star of spectral type A0pCr. The spectrum of the star 
is characterized by abnormally strong lines of chromium and europium. 

Alioth, from Aliot,  from Ar.  Alyat "tail,  buttocks". 

Jown, from Ar. Jawn "black  camel or horse". 

Alkaid (5 Ursae Majoris) 
  #.    
Qâed (#) 
 
Fr.: Alkaïd    

The second brightest star in  Ursa Major  and the end star in the handle of the  Big Dipper. Alkaid  is a 
blue B3V main sequence star of apparent magnitude of 1.86 and lies at about 100 light-years. 

Alkaid "leader, chief," from  Al-Qa'id  al-Banat an-Na'ash "the leader of the daughters of the bier," from 
Banat "daughters" + Na'ash "bier". Banat an-Na'ash is the Ar. name of the constellation. 

Qâed from Ar. Al-Qa'id. 

all-sky survey 
    	-	
    
bardid-e hame-âsmân 
 
Fr.: relevé sur tout le ciel    

A   survey that collects data on the whole sky. For example the infrared Two Micron All  Sky Survey 
(2MASS) and the X-ray ROSAT  All-Sky  Survey (RASS). 

All, from O.E. eall  "all, every, entire," from  P.Gmc. *alnaz;   sky;   survey. 

Bardid  survey; hamé "all;" âsmân  sky. 

allowed band 
  
  	    
bând-e parzâmidé 
 
Fr.: bande permise    

In solid-state physics, the range of energies which electrons can attain in a material. 

P.p. of v. allow, from O.Fr.  alouer "approve," from L.  allaudare , compound of   ad- "to"  + laudare "to 
praise." 

Bând  band; parzâmidé, p.p. of parzâmidan "to send through, permit, allow," from parzâm "permission," 
from par- "through"  + zâm stem of zâmidan, Mid.Pers. zâmenidan "to send, lead;"  permit (v.) 

Almach (+ Andromedae) 
  .
# .
#.4    
Anâq, Anâq-ol-Arz 
 
Fr.: Almach    
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The third brightest star in Andromeda and one of the most beautiful double stars in the sky. The brighter 
star of the pair appears golden yellow or slightly orange; it is a bright (of second magnitude) giant K star. 
The fainter companion, which appears greenish-blue, is also double. 

This star is also known as Almaak, Alamak, Almak, or Almaach, from  Ar. Al-'Anaq  al-'Ardh "a small 
animal of Arabia similar  to a badger." 

Almagest 
  	"    
Majesti 
 
Fr.: Almageste    

A comprehensive treatise, compiled by Claudius Ptolemy of Alexandria, around A.D. 140, that 
summarized the astronomy, geography, and mathematics of antiquity, and included a star catalogue with 
data for 1,022 stars. 

Almagest, from Ar. Al-majisti,  from al  "the" + Gk. megiste (suntaxis) "the greatest (composition)," from 
femenine of megistos, superlative of megas "great." 

almanac 
  )%
	    
axtarsâlnâmé 
 
Fr.: almanach    

A book of tables, usually covering a period of one calendar year, that lists the future positions of the 
Moon, planets, and other prominent celestial objects, together with other useful astronomical data. 

M.E. almenak, from M.L.  almanach, perhaps from late Gk. almenikhiaka "ephemeris," perhaps of Coptic 
origin. 

Axtar sâlnâmé, from axtar  star + sâlnâmé "calendar," from sâl  year +  nâmé "book." 

almucantar 
  	#
" 
      
moqantar, parhun-e farâzâ 
 
Fr.: almucantar    

A small circle on the celestial sphere parallel to the horizon. The locus of all points of a given altitude. 
Also called altitude circle,  circle of altitude,  parallel of altitude. 

Almucantar, from L.  almucantarath, from Ar.  almuqantarât, from  al- "the" + muqantarât  "sundial," from 
qantarah "arch". 

Moqantar, from Ar.,  as above. Parhun-e farâzâ from parhun  circle + farâzâ   altitude. 

Alnath (2 Tau) 
  
"3 )
    
Nâteh, šâxzan 
 
Fr.: Alnath    

A blue star of visual magnitude 1.65 in the constellation   Taurus. Alnath is a giant star of type B7 lying 
at a distance of about 10.95 light-years. 
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Alnath, from Ar.  An-nâteh "the butting" (horn), from  nath "to butt". 

Šâxzan "the butting," from Mod.Pers. šâx zadan "to butt or push with the horns," from šâx "horn" + zadan 
"to strike, to butt". 

Alnilam  (0 Orionis) 
  
9	 
9	    
Nezâm, Nezâm-ol-Jowzâ 
 
Fr.: Alnilam    

The central and brightest of the three stars in  Orion's Belt and the fourth brightest in the whole of  
Orion. Alnilam  is a blue-white   supergiant of    spectral type B0 Iae with a   visual magnitude of 
1.70. 

Alnilam, from  Ar. An-Nizam al-Jawza' (
9	:) "the Orion's arrangement (of pearls, beads)," from 
nizam "arrangement" + Jawza' "Orion". 

Alnitak (;  Orionis) 
  
"# 
"#    
Netâq, Netâq-ol-Jowzâ 
 
Fr.: Alnitak    

The left hand star in  Orion's  Belt, the fifth  brightest in the whole of   Orion  with a   visual 
magnitude of 2.05. Alnitak is a   blue supergiant star of   spectral type O9.5 Ibe lying  at a distance of 
about 13  light-years.  It is in fact the brightest   O star in  the sky visible with unaided eye. 

Alnitak, from Ar.  An-Nitaq  al-Jawza' (
"#:) "Orion's belt," from nitaq "belt" + Jawza "Orion." 

alpha offset 
  
      
apneh-e Âlfâ 
 
Fr.: offset en ascension droite    

A short distance from the target, in right ascension, where the telescope is pointed for various purposes. 

Offset, from off "away from,"  + set. Off-,variant of M.E. of, from  O.E., from PIE *apo-;  Skt. apa "away, 
off," Av.  and O.Pers. apâ, L. ab- "from, away," Hittite  appa, Gothic af-, German ab-. 

Apneh, from ap-, from the above O.Pers./Av. apâ + neh "set, put," from nehâdan "to set, put." 

Alpha Centauri 
   $
%6    
Âlfâ Kentawros 
 
Fr.: Alpha du Centaure    

Brightest star in the constellation   Centaurus (V = -0.01 magnitude) and third brightest star in the sky; 
also known as  Rigil  Kent. It is a main-sequence star of the same spectral class (G2 V) as the Sun. 
Actually, Alpha  Centauri is a triple-star system, the components being designated A, B, and C. The 
component C is also called  Proxima Centauri  because it is the closest star to the Earth (other than the 
Sun), at a distance of 4.22 light-years, but it is too dim to be seen with the naked eye. Components A and 
B are currently about 4.36 light-years away. 
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Âlfâ Kentawros, from Alpha + Kentawros Centaurus. 
alpha decay 
  %      
tabâhi-ye Âlfâ 
 
Fr.: désintégration Alpha    
The radioactive transformation of a nuclide by alpha-particle emission. Also called alpha disintegration. 
 decay. 
alpha disk model 
  	    ~ $ ~    
model-e gerdé âlfâ, ~ disk ~ 
 
Fr.: modèle disque alpha    
A simple  accretion disk model in which the  angular momentum is transported outwards by action of 
some kind of  viscosity. In this model, first proposed by Shakura & Sunyaev (1973), the turbulent 
kinematic viscosity is given by  =  cs H, where / is a parameter, cs the sound speed in the medium, and 
H scale height. The / parameter controls the amount of  turbulence in the medium whose H and cs 
are upper limits for  mixing length and turbulent speed, respectively. Values of / = 10-3 to 10-2 yield 
evolution  time scales that are broadly consistent with the ages inferred for  T Tauri stars. A weak 
point of this model is the arbitrariness of the choice of the parameter /, which reflects the lack of a 
rigourous theory of turbulence. 
Alpha (/) the parameter name;  disk;  model. 
alpha drive 
  
   ~ %    
râne-ye âlfâ, ~ râstafrâz 
 
Fr.: entraînement en ascension droite    
The mechanism that imparts or transfers power to a telescope so that it can move along the right ascension 
direction.  tacking. 
 drive (n.). 
alpha emission 
        
gosil-e âlfâ 
 
Fr.: émission alpha    
The release of alpha particles at high velocity from an atom's nucleus as it undergoes radioactive 
transformation. 
 emission. 
alpha emitter 
  
      
gosilandé-ye âlfâ 
 
Fr.: émetteur d'alpha    
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An atomic nucleus decaying by an alpha particle emission. 

  emitter. 

alpha particle 
        
zarre-ye Âlfâ 
 
Fr.: particule  alpha    

A positively  charged particle emitted from the nuclei of certain atoms during radioactive disintegration. 
The alpha particle has an atomic weight of 4 and a positive charge equal in magnitude to 2 electronic 
charges; hence it is essentially a helium nucleus. 

  particle. 

Alphard (/  Hydrae) 
      
Alfard (#) 
 
Fr.: Alphard    

The only bright star in the constellation   Hydra, that has a magnitude of about 2 and a reddish color. 
Alphard is a giant of spectral type K3, and has a  white dwarf  companion. Alphard  is mild barium star 
probably contaminated by its companion before becoming a white dwarf. 

Alphard, from Ar.  Al-Frad  ash-Shuja' "the solitary of the Serpent," from Frad "solitary"  + Shuja' "a 
species of serpent". 

Alphekka (/  Coronae Borealis) 
  $    
Alfakké 
 
Fr.: Alphekka    

Also known as Gemma, the brightest star in Corona Borealis (visual magnitude 2.23). Alphekka is an A 
type dwarf lying at about 7 light-years. Actually  it has a faint Sun-like (G5 V)  companion, that produces 
an eclipse of the primary every 17.4 days. 

Alphekka, from Ar. Nayyir  al-Fakkah "the bright of  the broken" (ring of star), from Nayyir  "bright"  + 
fakkah "broken," from fakk "to  disjoin, unloose". 

Alpheratz (/  Andromedae) 
  8	    
Ra's-ol-Mosalsalé 
 
Fr.: Alphératz    

The brightest star in  Andromeda with  a visual magnitude of 2.07. Alpheratz is a blue  subgiant star 
of spectral typ B8 IV lying  at a distance of about 97 light-years. It is particularly remarkable because of 
the unusual strength of mercury and manganese absorption lines in its spectrum. 

Other names for this star are Alpherat, Sirrah, or Sirah. These names derive from Ar. As-Surrat al-Faras 
() "The Horse's Navel," from surrat () "navel"  + faras ()    "horse". The name refers to 
the location of the star in the figure of   Pegasus. However, the star is now considered to belong to the 
constellation   Andromeda.  
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Ra's-ol-Mosalsalé, from Ar. Ar-Ra's al-Mar'ah  al-Musalsalah  "The head of the chained woman," from 
Ra's "head" + Mar'ah "woman" +  Musalsalah "chained". 

Altair (/   Aquilae) 
  " 
  " $$  
    
Tâyer, Nasr-e Tâyer, Karkas-e Parandé (#) 
 
Fr.: Altaïr    

The brightest star in  Aquila  (apparent visual magnitude 0.77), and the twelfth brightest star in the sky. 
Altair is a whitish  A7   main sequence star. It has one of the fastest known rotational speeds, 242 km/s at 
the equator, compared with the Sun's about 2 km/s. 

Altair, from  Ar. An Nasr at-Taiir  "The  Flying Vulture,"  from Nasr "vulture"  +  Ta'ir "flying." 

Karkas-e Parandé "The Flying Vulture"  coined by Biruni  (around A.D. 1000), from  karkas "vulture," Av. 
kahrkâsa- "devourer hen," from *kahrka "hen"  (Mod.Pers. kark "hen," karak "quail")  + *âsa "to  eat" 
(Mod.Pers. âš "food, soup") + Parandé "flying,"  from paridan  "to fly"  (from  Mid./Mod.Pers. par(r) 
"feather, wing," Av.  parna- "feather, wing;" cp. Skt. parna "feather," E. fern; PIE *porno-  "feather"). 

altazimuth 
  -
    
farâzâ-sugân 
 
Fr.: altazimuth    

1) A mounting for  telescopes that permits both vertical and horizontal rotation. 2) A telescope having such 
a mounting. 

Altazimuth, from alt(itude)  +   azimuth. 

Farâzâ-sugân, from farâzâ  altitude + sugân  azimuth. 

altazimuth instrument 
    -
    
sâzâl-e farâzâ-sugâni 
 
Fr.: instrument altazimutal    

A telescope that moves vertically along the altitude circle of a celestial body and horizontally along its 
azimuth circle. 

  instrument. 

altazimuth mounting 
  

  -
    
barnešând-e farâzâ-sugân 
 
Fr.: monture altazimutale    

A telescope mounting which has its two axes of movement aligned with the horizon and the zenith. 

  mounting. 

alter 
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
  $
 
 

    
degargun kardan, degaridan, degarândan 
 
Fr.: altérer    

(v.tr.) To change or make different. 
(v.intr.) To change or become different. 

M.E. alteren, from O.Fr.  altérer, from M.L.  alterre,  from L. alter  "other," from  PIE *al-  "beyond" + 
comp. suffix -ter. 

alteration 
  
     
degarguni, degareš 
 
Fr.: altération    

1) The act or process of altering; the state of being altered. 2) the result of altering. 

  alter. 

alternate (adj.) 
      
peyvâr 
 
Fr.: alterné    

Happening or following  in turns; succeeding each other continuously. 

From L. alternus "one after the other," p.p. of alternare "to  do first one thing, then the other," from 
alternus "every other," from alter  "the other". 

Peyvâr from pey "step; after" (as in peyâpey "successively, repeatetedly") + Pers. vâr "turn (succession), 
time (repetition), alternation". Compare with Skt. vâra  "one's turn, appointed time, alteration, succession". 

alternate (v.) 
   
  $
 
    
peyvâr šodan, peyvâr kardan, peyvâridan 
 
Fr.: alterner    

General: 1) (v.intr.)  To occur in a successive manner (day alternates with night); To change back and 
forth from one state, action, or place to another. 2) (v.tr.) To do or execute in succession or one after 
another (to alternate work and rest).  
Electricity:  To reverse direction at regular intervals in a circuit. 

  alternate (v.). 

Peyvâr šodan, peyvâr kardan, peyvâridan v. from peyvâr  alternate. 

alternating current 
  
  
    
jarayân-e peyvârandé 
 
Fr.: courant alternatif    
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Electric current that reverses direction of flow at regular intervals. 

Alternating, adj. from    alternate;   current. 

Jarayân  current; peyvârandé "alternating," from  infinitive  peyvâridan  alternate. 

alternation 
      
peyvâreš 
 
Fr.: alternance    

General: Successive change from one thing or state to another and back again.  
The process of periodically varying a voltage from zero to a maximum, back to zero, to a minimum, and 
then to zero. 

Alternation, noun from    alternate. 

lternative 
  
    
degargozin 
 
Fr.: alternatif    

1) (n) A proposition or situation  offering a choice between two or more things only one of which may be 
chosen.  
2) (adj) Offering or expressing a choice. 

Alternative, from    alternate. 

Degargozin, from degar "other" +  gozin "choice." Degar, variant digar,  from Mid.Pers. dit, ditikar  "the 
other, the second," O.Pers. duvitiya- "second," Av. daibitya-, bitya- "second," Skt. dvitiya- "second," PIE 
*duitiio-  "second." Gozin, present tense stem of gozidan "to choose," from Mid.Pers. vicitan "to choose," 
Av. vicidyâi  (infinitive)  "to  discern," vicia- "separation, discernment," from vi- ""aparat, asunder, away 
from" + kay- "to  choose;" cf. Skt. cinoti, cayati. 

alternative energy 
  $  
    
kâruž-e degargozin, enerži-ye ~ 
 
Fr.: énergie alternative    

Energy from a source other than the conventional fossil fuel sources. 

  alternative;   energy. 

alternatively 
  

    
degargozinâné 
 
Fr.: alternativement    

In place of, or as an alternative to. 

Adverb from   alternative. 
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alternator 
      
peyvârgar 
 
Fr.: alternateur    

A machine or device that produces alternating current. 

Alternator, noun from    alternate +   -or. 

altimeter 
      
farâzyâb (#) 
 
Fr.: altimètre    

An instrument which determines the altitude of an object with respect to a fixed level, such as sea level. 

L. altus "high"  +   -meter. 

Farâzyâb, from farâz "above, over, aloft" +  yâb "finder," from  yâbidan "to find,  discover, obtain". 

altimetry 
      
farâzyâbi (#) 
 
Fr.: altimétrie    

The measurement of heights in the atmosphere (altitude) by an altimeter. 

Altimetry, from    alti-, from  altus +   -metry. 

altitude 
      
farâzâ (#) 
 
Fr.: altitude    

1) The height above sea level. 2) The angle between an object's position on the celestial sphere and the 
horizon. 

Altitude, from L.  altitudo, from  altus "high". 

Farâzâ, from farâz "above, up, upon" + noun making suffix  -a. 

altitude circle 
  
      
parhun-e farâzâ 
 
Fr.: cercle d'égale altitude    

A circle on the celestial sphere that has equal altitude over the Earth's surface and lies parallel to the 
horizon. Also called almucantar, circle  of altitude, parallel  of altitude. 

  altitude;   circle. 
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aluminize 
  	
	   

    
âluminium andudan (#) 
 
Fr.: aluminiser    

To coat a telescope mirror with a very thin but perfectly uniform  layer of aluminium to make it  reflective. 

Aluminize, v. from alumin(um) +    -ize. The word aluminum, the name of the chemical element, was 
coined in 1812 by Sir Humphry Davy (1778-1829), from  L. alumen "alum"  "bitter salt," akin to Gk. 
aludoimos "bitter" and Eng. ale. 

Âluminium andudan, from loanword âluminium  + andudan "to incrustate, plaster, cover over." 

aluminizing, aluminization 
  	
	   
    
âluminium andud (#) 
 
Fr.: aluminisation    

The process by which the coating of aluminium is deposited on a telescope mirror. 

Aluminizing, aluminization,  n. from   aluminize. 

Âluminium andud, n. from âluminium andudan  aluminize. 

Amalthea [Jupiter V] 
  	%1    
Âmâlteâ (#) 
 
Fr.: Amalthée    

The third of Jupiter's known satellites orbiting at about 181,300 km from Jupiter with  a period of about 
12h. A mean diameter of 189 km makes it the fifth largest satellite of Jupiter. Amalthea was discovered by 
E. Barnard in 1892. 

Amalthea, in Gk. mythology, the goat that suckled Zeus after his mother had him sent to Crete so his 
father would not eat him. 

amateur astronomer 
  )%
  %$    
axtaršenâs-e dustkâr (#) 
 
Fr.: astronome amateur    

A person who engages in astronomy as a pastime rather than as a profession. 

Amateur from Fr. amateur "lover of,  one who has a taste for (something)," from L. amator "lover," from 
amare "to love." 

Dustkâr, reintroduced from Persian literature, a variant of dustâr, dustdâr "he who likes, lover, supporter," 
from dust "friend, lover"  + kâr "work,  occupation."   professional astronomer. 

Amazonian era 
  
  	
    
dowrân-e Âmâzoni 
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Fr.: ère amazonienne    

The current geologic era on Mars that began around 2 billion to 3 billion years ago. It is characterized by 
lower geologic activity  such as volcanism and only occasional releases of underground water. A dry 
environment with a very thin atmosphere in which water can only exist as a solid or a gas, not as a liquid. 
  Noachian era;   Hesperian era. 

Named for the young lava-covered plains called Amazonia Planitia.  era. 

amber 
  $    
kahrobâ (#) 
 
Fr.: ambre    

A hard translucent yellow, orange, or brownish-yellow fossil  resin. Amber becomes negatively charged 
when rubbed with wool, because it attracts negative charges (electrons) and will take them from wool. 

M.E. ambre, from O.Fr., from  L. ambra, ambar, from Ar.  'anbar "ambergris, amber". 

Kahrobâ, from kah "straw"  + robâ "attractor." The first  component kah, kâh "straw, hay," from Mid.Pers. 
kâh "chaff, straw;" cf. Pali  kattha- "a piece of wood;" Skt. kastha- "stick;"  Gk. klados "twig;"  O.Ir. caill 
"wood;" P.Gmc. *khulto-;  Ger. Holz "wood;"  E. holt; PIE *kldo-.  The second component robâ, from 
robudan "to attract, to grab, rob;" Av. ur	  paiieinti  "to cause racking pain(?);" cf. Skt. rup- "to suffer  from 
abdominal pain," rurupas "to cause violent pain," ropaná- "causing racking pain,"  rópi- "racking  pain;" L. 
rumpere "to break;" O.E. reofan "to break, tear." In Arabic  kahrobâ, a loanword from Persian, is used as 
equivalent for electricity. 

ambi- 
  -    
ubâ- 
 
Fr.: ambi-    

Both, on both sides. 

L. ambi "around, about," akin to Gk. amphi "around, about," Skt. abhi "on  both sides," Av. aibi, aiwi, 
O.Pers. aiby "to, against, in addition to," Mid.Pers. aw-, ab-, Mod.Pers. af- (as in afzudan "to increase, 
add," afruxtan "to inflame, kindle,  blaze," afqân "lamentation, groaning, cires for help"); O.H.G.  umbi, 
O.E. ymb(e); PIE *ambhi- "around". 

Ubâ- from O.Pers./Av. uba- (variants uva-, ava-, va-) "both,"  Skt. ubha "both," PIE *ubho(u);  cf. Gk. 
ampho, L. ambo, Goth. bai, O.H.G. beide, Slav. oba, Lith. abhu. 

ambipolar 
   #"    
ubâqotbi 
 
Fr.: ambipolaire    

1) Applying  equally to both positive and negative ions. 
2) Operating in two opposite directions simultaneously.   bipolar. 

Ambipolar, from    ambi- +   polar. 
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ambipolar diffusion 
  )    #"    
paxš-e ubâqotbi 
 
Fr.: diffusion  ambipolaire    

A physical process which allows a   molecular cloud to decouple from   interstellar  magnetic field in 
order to undergo  gravitational  collapse. A  cloud of pure molecular gas would form stars very fast 
through collapse since neutral matter does not respond to the magnetic field. However, the magnetic field 
holds up a collapse because the ions present in the cloud collide with the neutrals and tie them to the field. 
The collapse can then only proceed if the magnetic field can be separated from the gas. In denser 
molecular cores the ionization degree decreases substantially and therefore neutrals and ions decouple. 

  ambipolar;    diffusion. 

amount 
  	$    
masâk 
 
Fr.: quantité    

Quantity; measure; the sum total of two or more quantities or sums. 

From M.E. amounten "to ascend," from O.Fr. amonter, from amont "upward," from  L. ad montem "to the 
hill,"  from ad "to"  + mons, mont "hill". 

Masâk, from Mid.Pers. masâk "size, amount, magnitude," from mas "great, large," Av. masan "greatness, 
importance," from mas-; maz- "long, large; great"; cp. Skt. maha "great, mighty" (Mod.Pers. mah "great, 
large"), Gk. megas "great, large" L. magnus "great," PIE *meg- "great". 

ampere 
  	    
ampere (#) 
 
Fr.: ampère    

The basic  SI unit of    electric current, formally  defined as the intensity of a constant current, which 
upon flowing along two parallel  conductors of infinite length and with  a negligibly small circular  cross 
section, placed at a distance of one meter from each other in a vacuum, would produce between these 
conductors a force equal to 2 x 10-7 newton per meter of length. Abbreviations: A, amp. 

Named after the French physicist and mathematician André-Marie Ampère (1775-1836), one of the 
pioneers in studying electricity, who laid the foundation of  electromagnetic theory. 

Ampere's law 
  #

    	    
qânun-e Ampere 
 
Fr.: loi  d'Ampère, théorème ~    

One of the basic relations between  electricity and   magnetism, stating quantitatively the relation of a 
  magnetic field to the   electric current or  changing electric field that produces it. Ampere's law states 
that the line integral of the magnetic field around an arbitrarily chosen path is proportional to the net 
electric current enclosed by the path. Also known as Ampère's theorem, Ampère's circuital law. 

  ampere;   law. 
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amplification 
  	
 	
    
dâmane-dehi, dâmane-giri (#) 
 
Fr.: amplification    

1) General: The act or result of amplifying,  enlarging, or extending. 
2) Physics: The process of increasing the magnitude of a variable quantity, especially the magnitude of 
voltage, power, or current, without altering any other quantity. 

Verbal noun of   amplify. 

amplifier 
  	
    
dâmane-deh 
 
Fr.: amplificateur    

Device for reproducing an electrical input at increased intensity. 

Agent noun of   amplify. 

amplify 
  	

 	
%
    
dâmané dâdan, dâmané gereftan (#) 
 
Fr.: amplifier    

General:To make larger, greater, or more powerful.  
Physics:To increase the amplitude of an input signal. 

From M.F. amplifier,  from L.  amplificare "to  increase, augmant," from L. amplus "wide, large." 

Dâmané amplitude;  dâdan "to give" (Mid.Pers. dâdan "to  give," O.Pers./Av. d- "to give, grant, yield," 
daditi "he gives;" Skt. dadáti "he gives," Gk. didomi "I  give," tithenai  "to put, set, place;" L. dare "to 
give, offer;" Rus. delat "to do;"  O.H.G. tuon, Ger. tun, O.E. don "to do"); gereftan "to  take, seize, catch," 
(Mid.Pers. griftan, Av./O.Pers. grab-  "to take, seize," cf. Skt. grah-, grabh- "to  seize, take," graha 
"seizing, holding, perceiving," M.L.G.  grabben "to  grab," from P.Gmc. *grab,  E. grab "to take or grasp 
suddenly;" PIE base *ghrebh- "to seize"). 

amplitude 
  	
    
dâmané (#) 
 
Fr.: amplitude    

General:The greatness, size, or extent of something.  
In any periodically varying  function, the maximum absolute value of the quantity.  
The magnitude range of a variable star. 

L. amplitudo "wide  extent, width," from  amplus "large". 

Dâmané "the foot or skirt of a mountain," from  dâman "skirt." 

ana- 
  
-    
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ânâ- (#) 
 
Fr.: ana-    

Prefix meaning: 1) Upward; up: anabolism; 2) Backward; back: anatropous; 3) Again; anew: anaphylaxis. 

From Gk. ana- "up, on, upon, throughout, again," cognate with Av. ana "on, over, along," O.Pers. anâ 
"throughout," O.E. on; PIE base *ano- "on, upon, above". 

Ânâ-, from ana, anâ, Av. and O.Pers. counterparts of Gk. ana-, as above. 

analemma 
  -$    
hurpicak 
 
Fr.: analemme    

The shape resembling a figure of 8 obtained by recording the Sun's position in the sky at the same time of 
day throughout the year. It is a graphical presentation of the  equation of time. 

From L. analemma "the pedestal of a sundial," hence the sundial itself, from Gk. analemma "prop, 
support," from analambanein, from ana- "up"  + lambanein "to take". 

Hurspicak from hur "Sun,"  Mod.Pers. xor, hur, Av. hvar-  "sun" (compare with Skt. surya, Gk. hlios, L. 
sol, O.H.G. sunna, Ger. Sonne, E. sun; PIE *sawel- "sun") + picak "a curled, a twisted figure or object," 
from Mod.Pers. picidan "to twist,  invove, enttwine, coil." 

analysis 
  
 
$    
ânâlas, ânâkâvi 
 
Fr.: analyse    

General: The separation of an intellectual or material whole into its constituent parts for individual  study. 
The study of such constituent parts and their interrelationships in making up a whole (opposite of 
synthesis).  
Chemistry: The separation of a substance into its constituent elements to determine either their nature 
(qualitative analysis) or their proportions (quantitative analysis).  
Mathematics: A branch of mathematics principally involving  differential  and integral calculus, sequences, 
and series and concerned with limits and convergence. 

From M.L. analysis, from  Gk. analysis "a breaking up," from analyein "unloose,"  from ana- "up, 
throughout" + lysis "a loosening," from lyein  "to loosen, release, untie". The L. cognate and counterpart of 
this Gk. word, i.e. luere has formed the words solve, dissolve, solution. The Skt. cognate lu, lunoti "to cut, 
sever, mow, pluck, tear asunder, destroy," lava "cutting, plucking; what is cut; fragment, piece;" PIE *leu- 
"to loosen, divide, cut apart". The Eng. lose, loose and Ger. los derive from this root. 

Ânâlas, from ânâ-, Persian equivalent of Gk.   ana-, + Pres. las "loose" ([Mo'in],  Gilaki, Tabari, Tâleši, 
Aftari).  We do not know the Av./O.Pers. counterparts of these Gk. las, lysis, lyein, but we believe that las 
and the following words probably derive from  the above-mentioned PIE *leu-:  
 
lâ "slit, cut"  (Tabari), 
lâb, lâp, lib "slit,  cut, piece, half" (Tabari), 
lâpé "a cut piece of wood" [Mo'in], 
lâpé kardan "to cut a timber along its length" [Mo'in], 
lap "piece, big piece, big cut [Mo'in].  This word was chosen by Academy 1 for "lobe of the lung". 
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lâc "open, wide-open" (Tabari), 
luš "torn" [Mo'in],   also luš luš [Mo'in]  "in pieces," 
lat "torn, piece" [Mo'in].   Compare with luta "cut, cut off"  in Pali. Lat  may also be the contraction of laxt. 
lok "torn, piece" (Qâyeni), 
lâš "slit" (Tabari), 
lâš kardan "to pick, to pluck"  [Mo'in], 
latu "plough" (Tabari).  
 
Ânâkâvidan, from ânâ- + kâvidan (kâftan) "to examine, investigate, search; dig," from kâv + infinitive 
suffix -idan;  compare with Mod.Pres. kâvâk "hollow, empty," L.  cavus "hollow"  (E. derivatives: cavity, 
concave, cave, excavate), Gk. koilos "hollow." 

analytic geometry 
  
  
    
hendese-ye ânâlasi 
 
Fr.: géométrie analytique    

The study of the geometry of figures by algebraic representation and manipulation of equations describing 
their positions, configurations, and separations. 

Analytic, adj. from   analysis;    geometry. 

analyze 
  

 
$
    
ânâlasidan, ânâkâvidan 
 
Fr.: analyser    

Infinitive  of   analysis. 

Ananke [Jupiter XII] 
  

$    
Ânanké 
 
Fr.: Ananké    

The thirteenth of Jupiter's known satellites discovered by S.B. Nicholson in 1951. It orbits the planet at a 
mean distance of 21,200,000 km, and has a diameter of about 30 km. 

In Gk. mythology, Ananke is the personification  of destiny, unalterable necessity and fate; she is also the 
mother of Adrastea, 

anastigmatic lens 
  .        
adasi-ye gerâ-var 
 
Fr.: anastigmate    

A lens designed to correct  astigmatism. 

  astigmatism;   lens. 

Andromeda 
  
	 
   
 %    
Ândromedâ, Zan-e bé Zanjir Basté (#) 
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Fr.: Andromède    

A northern constellation between  Perseus and   Pegasus located at approximately R.A. 1h, Dec. +40 
deg. Abbreviation And, Genitive form Andromedae. 

In Gk. mythology, Andromeda was the princess of Ethiopia, daughter of   Cepheus and  Cassiopeia. 
The queen Cassiopeia angered Poseidon by saying that Andromeda (or possibly Cassiopeia herself) was 
more beautiful than the Nereids. Poseidon sent a sea monster to prey upon the country; he could be 
appeased only by the sacrifice of the king's daughter. Andromeda in sacrifice was chained to a rock by the 
sea; but she was rescued by  Perseus, who killed the monster and later married her. Cassiopeia, 
Cepheus, and Andromeda were all set among the stars as constellations. 

Zan-e bé Zanjir Basté "the chained woman," coined by the 11th century astronomer Biruni, from Ar. 
Emra'at al-mosalsalah "the chained woman," from the Gk. mythology. 

Andromeda galaxy (M31, NGC 224) 
  $$
  
	 ~ 
   
 %    
kahkašân-e Ândromedâ (#), ~ Zan-e bé Zanjir Basté (#) 
 
Fr.: galaxie d'Andromède    

The nearest  spiral galaxy to our own and a major member of the   Local Group. It  lies in the 
constellation   Andromeda and is the most remote object normally visible to the naked eye. The earliest 
known reference to this galaxy is by the Iranian astronomer Sufi who called it "the little cloud"  in his Book 
of Fixed Stars (A.D. 964). 

  Andromeda;   galaxy. 

Andromedids 
  
	
    
Ândromedâiyân 
 
Fr.: Andromédides    

A meteor shower which appears about 25 November with its  radiant  located in the constellation  
Andromeda. The Andromedids are the debris of  Biela's comet. The short-period comet, discovered in 
1826, split into two parts in the middle of the 19th century and later vanished. Hence their alternative 
name Bielids. 

Andromedids, from Andromeda constellation +   -ids suffix denoting "descendant of, belonging to the 
family of." 

Ândromedâiyân, from Ândromedâ + -iyân  -ids. 

anemometer 
  
    
bâdsanj (#) 
 
Fr.: anémomètre    

An instrument for measuring and indicating the force or speed of the wind. 

From Gk. anemos "wind" +   -meter. 

Bâdsanj, from bâd "wind"  + -sanj  -meter. 
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angle 
      
zâviyé 
 
Fr.: angle    
The figure formed by two lines extending from a common point; the figure formed by two intersecting 
planes (dihedral angle). 
L. angulum (nominative angulus) "corner," a dim. form from PIE *ang-/*ank- "to bend". Cf. Skt. ankah 
"hook, bent," Gk. angkon "elbow," angkura "anchor," Lith. anka "loop," O.E. ancleo "ankle," O.H.G. 
ango "hook," Av. ank- "curved, crooked," Av. angušta- "toe," Mod.Pers. angošt, angol, angul "finger". 
Zâviyé from Ar. zâwiyat "corner, angle". 
angle of inclination 
    $    
zâviye-ye darkil 
 
Fr.: angle d'inclinaison    
General: The angle between one plane and another, or the angle formed by a reference axis and a given 
line.  
The angle between the orbital plane of an object and the equatorial plane of the parent object. 
 angle;  inclination. 
angular 
      
zâviye-yi (#) 
 
Fr.: angulaire    
Having, forming, or consisting of an  angle or angles. 
From L. angularis "having corners or angles," from angulus angle. 
Zâviye-yi, adj. from zâviyé angle. 
angular acceleration 
  <=  >?@    
šetâb-e zâviye-yi (#) 
 
Fr.: accélération angulaire    
The rate of change of  angular velocity:  = 
(d
/d), where A is the angular velocity and B the 
rotation angle with respect to the reference axis. 
 angular;  acceleration. 
angular diameter 
  %	
   #"  ~    
tarâmun-e zâviye-yi, qotr-e ~ 
 
Fr.: diamètre angulaire    
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The apparent diameter of an object in angular measure. 

  angular;   diameter. 

angular momentum 
  
$      
jonbâk-e zâviye-yi 
 
Fr.: moment angulaire    

The product of   moment of inertia and   angular velocity; synonymous with  moment of momentum 
about an axis. Angular momentum is a vector quantity; it is conserved in an isolated system. 

  angular;   momentum. 

angular momentum catastrophe 
  

  
$      
negunzâr-e jonbâk-e zâviye-yi 
 
Fr.: catastrophe du moment angulaire    

A problem encountered by the  cold dark  matter model of galaxy formation. The model predicts too 
small systems lacking  angular  momentum, in contrast to real, observed galaxies.  cusp problem;  
missing dwarfs. 

  angular;   momentum;   catastrophe 

angular momentum transport 
  %  
$      
tarâbord-e jonbâk-e zâviye-yi 
 
Fr.: transfert  du moment angulaire    

In a system with more than one component, the angular momentum can be distributed or transported to 
other components via various physical mechnisms. 

  angular;   momentum;   transport. 

angular power spectrum 
  
  %
      
binâb-e tavâni-ye zâviye-yi 
 
Fr.: spectre de puissance angulaire    

Of the   cosmic microwave background radiation, a plot of how  much the temperature varies from point 
to point on the sky versus the angular frequency. This spectrum answers fundamental questions about the 
nature of the Universe.  cosmic microwave background anisotropy;   dipole  anisotropy. 

  angular;   power;    spectrum. 

angular velocity 
  %
      
tondâ-ye zâviye-yi 
 
Fr.: vitesse angulaire    
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A measure of the angular displacement per unit time. Of a particle traveling on a circular path or a rotating 
body, the ratio of the angle traversed to the amount of time it takes to traverse that angle: 
 = d/dt. For a 
rigid body, all lines in  it rotate through the same angle in the same time, and the angular velocity is the 
characteristic of the body as a whole. The angular velocity is related to the linear velocity by the equation 
v = r
,   where r is the distance of the point from the rotation axis.   vector angular velocity. 

  angular;   velocity. 

anisotropy 
  
	
 
-    
nâhamsângardi, nâ-izogardi 
 
Fr.: anisotropie    

Anisotropy, from   an- "privative  prefix  +   isotropy. 

Nâhamsângardi, from na- "not, un" + hamsângardi, izogardi   isotropy. 

annihilation 
  
    
nâbudi (#) 
 
Fr.: annihilation    

The process in which the entire mass of two colliding particles, one of matter and one of antimatter, is 
converted into radiant energy in the form of gamma rays. 

L. annihilatus, p.p. of annihilare  "to  reduce to nothing," from ad- "to"  + nihil "nothing,"  from  ne- "not" + 
hilum "small thing, trifle" 

Nâbudi, from nâ- "not"  + bud "to be, exist," from budan "to  be, exist" + -i noun forming suffix. 

annual 
  
    
sâlâné 
 
Fr.: annuel    

Covering the period of a year; occurring or happening every year or once a year. 

Annual, from M.Fr.  annuel, from L.L.  annualis, blend of L. annuus "yearly," from  annus "year" and L. 
annalis "yearly," from  annus "year," from PIE *atnos,  from *at-  "to go" (Skt. a'tati  "he goes, wanders"). 

Sâlâné, from sâl  year + âné "-ly". 

annual aberration 
    
    
birâheš-e sâlâné 
 
Fr.: aberration  annuelle    

Aberration arising from the Earth's orbital motion  around the Sun. 

  annual;   aberration. 

annual equation 
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  	   
    
hamugeš-e sâlâné 
 
Fr.: équation annuelle    

An irregularity  in the Moon's orbit, which  can amount to 11 degrees in a period of one year. It results from 
the Sun's disturbing effect on the motion of the Moon due to varying distance between them. 

  annual;   equation. 

annual parallax 
  %  
    
didgašt-e sâlâné 
 
Fr.: parallaxe  annuelle    

The difference in position of a star as seen from the Earth and Sun, i.e. the angle subtended at a star by the 
mean radius of the Earth's orbit around the Sun. 

  annual;   parallax. 

annual variation 
  %   
    
varteš-e sâlâné 
 
Fr.: variation  annuelle    

Generally, the variation of a quantity over a year. In particular the yearly change in the right ascension or 
declination of a star, produced by the combined effects of the precession of the equinoxes and the proper 
motion of the star. 

  annual;   variation. 

annular eclipse 
  )%   3#    
xorgereft-e halqe-yi 
 
Fr.: éclipse annulaire    

Annular, from L.  annularis, from  annulus "ring;"    eclipse. 

annular-total eclipse 
  )%   3#  	$    
xorgereft-e halqeyi-e hamâk 
 
Fr.: éclipse annulaire-totale    

  annular eclipse;   total. 

anode 
  
    
ânod 
 
Fr.: anode    

An electrode through which a stream of electrons leaves. 
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From Gk. anodos "way up," from   ana-  "up" + hodos "way." 

Ânod, loanword from anode as above. 

anomalistic month 
  	  	
    
mâh-e pirâzamini 
 
Fr.: mois anomalistique    

The time interval of 27.55455 days, on average, between two successive passages of the Moon through the 
perigee of its orbit. 

Anomalistic from   anomaly. 

Pirâzamini from  pirâzamin  perigee. 

anomalistic year 
        
sâl-e pirâhuri 
 
Fr.: année anomalistique    

Anomalistic from   anomaly. 

Pirâhuri  from pirâhur   perihelion. 

anomalous 
  

    
nâsân 
 
Fr.: anormal    

Deviating from the normal or common order, form, or  rule.   anomaly. 

From Gk. anomalos "uneven, irregular," from   an- "not"  + homalos "even," from homos "same". 

Nâsân, from Pers. nâ- "not" + sân "rule, custom, law, fashion," literally  "out of rule". 

anomalous redshift 
  )-$      

    
sorx-kib-e nâsân 
 
Fr.: décalage anormal vers le rouge    

The high redshift of a quasar which is seemingly phyically associated with a galaxy of low redshift. 

  anomalous;   redshift. 

anomalous Zeeman effect 
  C   	
  

    
oskar-e Zeeman-e nâsân 
 
Fr.: effet Zeeman anormal    
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The splitting of a spectral line into several components in the  Zeeman effect when the magnetic field is 
weak. The splitting is much more complex than in the normal effect. The number of components of the 
lines often considerably exceeds their number in the normal effect. Contrarily to the normal Zeeman 
effect, the anomalous effect cannot be explained by classical theory. The historically "anomalous" effect is 
accounted for by the inclusion of electron spin in the total angular moment. In fact the idea of electron 
spin was put forward (Uhlenbeck and Goudsmit, 1926) to explain the anomalous Zeeman effect. 

  anomalous;   Zeeman effect. 

anomaly 
  

    
nâsâni (#) 
 
Fr.: anomalie    

In general, a deviation from the norm.  
An angle that gives the position of an object in an elliptical orbit at any given time with  respect to its 
primary. The true anomaly is the angle between the periapsis of an orbit and the object's current orbital 
position, measured from the body being orbited and in the direction of orbital motion. The mean anomaly 
is what the true anomaly would be if the object orbited in a perfect circle at constant speed. 

Anomaly from   anomalous 

Nâsâni, from nâ- negation suffix + sân "rule, law,  custom" + -i noun maker suffix. 

anonymous 
  
	 
	    
anâm, binâm 
 
Fr.: anonyme    

Having an unknown or unacknowledged name.  anonymous object. 

L. annymus, from Gk. annumos "nameless," from  an- "without"   + onoma, onuma "name". Compare 
with L. nomen, Skt. nama, Av. nama, Mod. Pers. nâm, PIE *nomen "name". 

Anâm, from Persian  a-, an- "without"  + nâm "name," as above. Binâm, from bi- "without"  + nâm. 

anonymous object 
  )%  
	 ~ 
	    
barâxt-e anâm, ~ binâm 
 
Fr.: objet anonyme    

An astronomical object which has not been catalogued. 

  anonymous;  object. 

ansa 
  %$    
dastak 
 
Fr.: anse    
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Plural form: ansae.  
1) The "handles," or extremities, of   Saturn's rings as viewed from Earth.  
2) The extremities of a   lenticular  galaxy. 

L. ansa "handle." 

Dastak "handle," from dast "hand" (Mid.Pers. dast; O.Pers. dasta-; Av. zasta-; cf. Skt. hásta-; Gk. kheir; 
L. praesto "at hand;" Arm. jern  "hand;" Lith.  pa-žastis "arm-pit;" PIE *ghes-to-)  + -ak suffix  denoting 
relation, affinity,  similarity. 

antapex 
  -$    
pâdcakâd 
 
Fr.: antiapex    

The direction in the sky (in   Columba) away from  which the Sun seems to be moving (at a speed of 19.4 
km/s) relative to general field stars in the Galaxy. 

Antapex from L.   ant-  anti-  "against, opposite" + L.   apex "summit, peak, tip". 

Pâdcakâd from pâd-  anti- + cakâd "summit  of a mountain; top, crown of the head, top of the forehead," 
from Mid.Pers. cakât "summit,"    apex. 

Antarctic 
  %
 

    
Daštargân, Jonubgân (#) 
 
Fr.: Antarctique    

The south polar area, south of latitude 66° 33' 8" S. 

Antarctic, from O.Fr.  antartique, from M.L.  antarcticus, from  Gk. antarktikos "opposite the north," from 
  anti- "opposite" + arktikos   arctic. 

Daštargân, from daštar  south + -gân suffix  indicating the direction.  
Jonubgân, from jonub "south," from Ar.  janub "south," + -gân, as above. 

Antares (/ Scorpii) 
  $	 #.#    
Každom-del, Qalb-ol-Aqrab 
 
Fr.: Antarès    

A red supergiant star (spectral type M1 Ib) in the constellation   Scorpius, lying about 500 light-years 
from Earth. It has a dwarf massive companion (B3 V), which is a radio source. 

Antares, in Gk. "rival  of Mars," from  Gk.   anti + Ares "the Gk. god of  War, called Mars by the 
Romans". The comparison with the planet Mars is because they are both red in color and have the same 
brightness. 

Každom-del "the heart of the Scorpion," from každom "scorpion + del "heart." Qalb-ol-'Aqrab  "the heart 
of the Scorpion," from Ar.  Qalb "heart + 'aqrab "scorpion". 

antenna 
  
%
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ânten 
 
Fr.: antenne    

General: A device or a set of wires that receives or sends out radio signals.  
In radio astronomy, the major dish-like component or wired structure used to collect radio signals. 

L. antenna "sail yard," the long yard that sticks up on some sails, of unknown origin, perhaps from PIE 
base *temp- "to stretch, extend." In this sense, it is a translation of Gk. keraiai "horns" (of insects). 

Âten, from Fr. antenne, from L. as above. 

antenna gain 
    
%
    
bahre-ye ânten 
 
Fr.: gain d'antenne    

A measure of the directivity of a radio telescope. It is the ratio of the amount of power received in the 
direction the dish is pointing to the smaller amount of power from other directions in the sidelobes. 

  antenna;   gain. 

antenna lobe 
    
%
    
lâpe-ye ânten 
 
Fr.: lobe d'antenne    

A three-dimensional section of the radiation pattern of a directional antenna, bounded by one or more 
cones of nulls or by regions of diminished irradiance. 

  antenna;   lobe. 

antenna temperature 
  	  
%
    
damâ-ye ânten 
 
Fr.: température d'antenne    

In radio astronomy, a measure of the power absorbed by the antenna. In an ideal, loss-free radio telescope, 
the antenna temperature is equal to the brightness temperature if the intensity of the received radiation is 
constant within the main lobe.   antenna;   temperature. 

antenna;  temperature. 

Antennae galaxies 
  $$
  )$    
kahkešânhâ-ye šâxak 
 
Fr.: galaxies des Antennes    

The pair of colliding  galaxies NGC4038 and NGC4039 and the long arcing insect-like "antennae" of 
luminous matter revealed by optical telescopes. The "antennae" are believed to have been produced by the 
collision between the galaxies that began about 100 million years ago and is still occurring. The Antennae 
Galaxies, about 60 million light-years from Earth, lie  in the constellation   Corvus. 
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Antennae, plural of   antenna;   galaxy. 

Kahkešânhâ, plural of kahkešân galaxy; šâxak "insect antenna," from šâx "horn" (Mid.Pers šâk, cf. Skt. 
sakha- "a branch, a limb," Arm. cax, Lit.  šaka, O.S. soxa, PIE *kakhâ "branch") + -ak suffix denoting 
relation, affinity,  similarity  (as in dastak, pos(tak, pas(mak, xarak, nâxonak, mus(ak, eynak); 

anthropic principle 
    

-%    
parvaz-e ensân-hasti 
 
Fr.: principe  anthropique    

The idea that the existence of life and, in particular, our presence as intelligent observers, constrains the 
nature of the Universe. It is an attempt to explain the observed fact that the fundamental constants of 
physics and chemistry are just right or fine-tuned to allow the Universe and life to exist. 

Anthropic, from Gk.  anthropikos "human," from anthropos "human being, man;"   principle. 

Parvaz  principle; ensân-hasti, from ensân "mankind," from  Ar. insân + Mod.Pers. hasti "existence, 
being," Mid.Pers. astih, O.Pers. astiy, Av. asti "is," O.Pers./Av. root ah- "to  be," Skt. as-, Gk. esti, L. est, 
PIE *es-. 

anti-, ant- 
  -    
pâd- (#) 
 
Fr.: anti-,  ant-    

Prefix meaning "against, opposite of;" e.g. in   anticenter;   anticorrelation;     anticyclone;  
antiparticle. 

L. anti- from  Gk. anti "against, opposite, instead of," from PIE *anti  "against". 

Pâd- "agaist, contrary to," from Mid.Pers. pât-, from  O.Pers. paity "agaist, back, opposite to, towards, face 
to face, in front of," Av.  paiti,  akin to Skt. práti "towards, against, again, back, in return, opposite," Pali 
pati-, Gk. proti,  pros "face to face with, towards, in addition to, near;" PIE *proti. 

anticenter 
  	$    
pâdmarkaz 
 
Fr.: anticentre    

The point in the Galactic plane that lies directly opposite the Galactic center. It lies in Auriga at 
approximately R.A. 5h 46m, Dec. +28° 56'; the nearest bright star to it is Alnath in Taurus. 

Anticenter, from   anti-  +   center. 

Pâdmarkaz, pâdkayân, from pâd- anti-  + markaz or kayân  center. 

anticorona 
   $    
pâdafsar, šokuh 
 
Fr.: gloire    
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Meteorology: Small, faintly  colored rings of light  surrounding the antisolar point, seen when looking 
down at a water cloud. Same as glory. 

Anticorona, from anti-  +   corona. 

Pâdafsar, from pâd-  anti- +  afsar "corona." 
Šokuh "glory." 

anticorrelation 
  	
    
pâdhambâzâneš 
 
Fr.: anticorrelation    

Statistics: The correlation coefficient of two  random variables X and Y is in general defined as the ratio of 
the Cov(X,Y) to the two  standard deviations of X and Y. It varies between 1 and -1 corresponding to 
complete correlation or anticorrelation. 

Anticorrelation,  from   anti-  +   correlation. 

Pâdhambâzâneš, from pâd- anti- + hambâzâneš correlation. 

anticrepuscular rays 
  %   
	%    
partowhâ-ye pâdnimtâbi 
 
Fr.: rayons anticrépusculaires    

Rays of sunlight that appear to converge at the  antisolar point. Like    crepuscular rays, they are 
parallel beams of sunlight from holes in the clouds, and their apparently odd directions are a perspective 
effect. 

Anticrepuscular rays from    anti +   crepuscular rays. 

anticyclone 
  -)
    
pâdcarxand 
 
Fr.: anticyclone    

Meteo.: A weather phenomenon associated with atmospheric high pressure. In the northern hemisphere an 
anticyclone rotates in the clockwise direction. The rotation is caused by the movement of colder higher 
pressure air that is moving away from the poles towards the equator being affected by the rotation of the 
Earth. 

  anti-;   cyclone. 

antiferromagnetism 
  
	*
%	
    
pâd-âhanmeqnâtmandi 
 
Fr.: antiferromagnétisme    

A property possessed by some metals, alloys, and salts of transition elements in which there is a lack of  
magnetic moment due to the antiparallel or spiral arrangement of atomic magnetic moments. 
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 anti- +   ferromagnetism. 

antimatter 
  	    
pâdmâddé 
 
Fr.: antimatière    

Matter composed entirely of  antiparticles. 

Antimatter from Gk.  anti- "opposite, opposing, against" +  matter. 

Pâdmâddé from pâd- anti- + mâddé matter. 

Antiope 
  
%    
Antiope 
 
Fr.: Antiope    

A unique  binary asteroid (90) which has two similar-sized components. The components, 91 and 86 
km in diameter respectively, are separated by 171 km, and circle each other every 16.5 hours. Belonging 
to the main  asteroid belt, Antiope was discovered in 1866 by the German Robert Luther. Its binarity 
was discovered in 2000 by W. Merline and collaborators. 

Antiope, from Gk. mythology, but it is not clear whether Antiope the Amazon or Antiope the mother of 
Amphion and Zethus. 

antiparticle 
      
pâdzarré 
 
Fr.: antiparticule    

Any elementary particle with a charge of opposite sign to the same particle in normal matter. 

Antiparaticle, from  anti- "opposite, opposing, against" +  particle. 

Pâdzarré from pâd- anti- + zarré particle. 

antiproton 
  %
    
pâdproton 
 
Fr.: antiproton    

The antiparticle of a proton, identical in mass and spin but of opposite (negative) charge. 

From  anti- +  proton. 

antisolar point 
  
#"  )    
noqte-ye pâdxoršidi 
 
Fr.: direction antisolaire    
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Meteorology: The point on the celestial sphere that lies directly opposite the Sun from the observer, that 
is, on the line from the Sun through the observer. 

  point. 

antitail 
  	    
pâddom 
 
Fr.: contre-queue    

A small tail-like  structure on a comet that, unlike most comet tails, seems to point towards the Sun. This 
rare event is an optical illusion due to larger dust particles left along the comet's orbit. And typically 
occurs when the Earth crosses the plane of the comet's orbit. It seen when the observer is in the plane of 
the cometary orbit. 

Antitail, from    anti- "opposite, opposing, against" +   tail. 

Pâddom, from pâd-  anti- + dom "tail." 

antithesis 
  -    
pâd-dâyeš 
 
Fr.: antithèse    

Logical or verbal opposition.  
Philo. The second of two opposed propositions in Hegelian dialectic, the first of which is the   thesis;  
synthesis. 

  anti-;   thesis. 

Antlia 
  %	    
Tolombé (#) 
 
Fr.: Machine pneumatique    

The Air Pump. A faint  constellation in the southern hemisphere, at about alpha 10h, delta -35 deg. 
Abbreviation: Ant; genitive  form: Antliae. 

L. antlia "pump,"  from Gk.  antlia "ship's hold, bilge water,"  from antlos. 

Tolombé "pump," from Turkish  tulumba "pump," from  It. tromba. 

Antoine equation 
  	   
%
    
hamugeš-e Antoine 
 
Fr.: équation d'Antoine    

A mathematical expression, derived from the  Clausius-Clapeyron  equation, of the relation between the 
vapor pressure and the temperature of pure substances. It shows that the logarithm of vapor pressure is 
linearly dependent on the reciprocal of absolute temperature. 
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Named after Louis Charles Antoine (1825-?), a French marine engineer, who derived the equation;  
equation. 

apastron 
  % %    
apâstâr, apâsetâré 
 
Fr.: apoastre    

The point at which a binary star is furthest from its companion. 

Apastron, from Gk. ap-,   apo- + astron "star." 

Apâstâr, apâsetâré, from apâ-  apo- + stâr, setâré  star. 

aperiodic damping 
  	  
 	 ~    
mirâyeš-e nâdowreyi, mirâyi-ye ~ 
 
Fr.: amortissement apériodique    

A system in which the   damping is great enough to prevent oscillation. 

Aperiodic, from    a- + periodic; +    damping. 

aperture 
  
    
dahâné (#) 
 
Fr.: ouverture    

The diameter of the main mirror in a reflecting telescope, the objective lens in a refracting telescope, the 
dish of a radio telescope, or the entry of an instrument such as spectrograph, photometer. 

From L. apertura, from  apertus, p.p. of aperire "to open, uncover," from PIE *ap-wer-yo-  from  *ap- "off, 
away" + base *wer- "to cover". 

Ddahâné "an opening," from dahân "mouth," from  Mid.Pers./Mod.Pers. zafar, Av. zafar, zafan "mouth," 
compare with Skt. jambha- "set of teeth, mouth, jaws," Ger. Kiefer "mouth". 

aperture efficiency 
  $  
    
kârâyi-ye dahâné 
 
Fr.: efficacité d'ouverture    

The ratio of the effective aperture of a radio telescope to the true aperture. 

 
 
  aperture;   efficiency. 

aperture photometry 
  
    
    
šidsanji-ye dahânéi 
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Fr.: photométrie d'ouverture    

Photometry using a diaphragm to isolate a small sky area, either directly with a focal-plane diaphragm, or 
with an image processing system. 

  aperture;   photometry. 

aperture ratio 
    
    
vâbar-e dahâné 
 
Fr.: rapport  d'ouverture    

The ratio of the effective diameter of a lens or mirror to its focal length. 

  aperture;   ratio. 

aperture stop 
  -  
    
darice-ye dahâné 
 
Fr.: diaphragme d'ouverture    

The diaphragm that limits the diameter of the axial light bundle allowed to pass through a lens. 

  aperture;   stop. 

aperture synthesis 
  
  
    
handâyeš-e dahâné 
 
Fr.: synthèse d'ouverture    

The method of combining the signals received by several smaller telescopes distributed over a very large 
area or baseline to provide the high angular resolution of a much large telescope. 

  aperture;   synthesis. 

apex 
  -$    
cakâd (#) 
 
Fr.: apex    

General: The highest point or level. 
Mathematics: The highest point of a geometric figure or solid relative to some line or plane. 
Astro.: Solar apex. The point on the celestial sphere toward which the Sun and the solar system are 
moving relative to the stars in our vicinity. 

L. apex "summit, peak, tip," probably related to apere "to fasten, fix,"  hence "the tip of anything". 

Cakâd "summit of a mountain; top, crown of the head, top of the forehead," from Mid.Pers. cakât 
"summit," cf. Skt. kakud-, kakuda- "peak, summit,"  L. cacumen "top, point," cumulus "heap." 

aphelion 
      
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apâhur 
 
Fr.: aphélie    

The point in the orbit of a planet, or other object in the solar system, which is furthest from the Sun. 

Aphelion, from L. aphelium, from  Gk.   apo- + helios "sun," cognate with L.  sol, Skt. surya, Av. hvar-, 
Mod.Pers. xor, hur, O.H.G. sunna, Ger. Sonne, E. sun; PIE *sawel- "sun". 

Apâhur, from Pers. prefix apâ  apo- + hur "sun. 

aplanatic lens 
  .    
    
adasi-ye nâbirah 
 
Fr.: lentille  aplanétique    

A lens designed so as to minimize both its  spherical aberration  and   coma. 

  aplanatism;   lens. 

aplanatic system 
  	
  
    
râžmân-e nâbirah 
 
Fr.: système aplanétique    

An optical system that is able to produce an image essentially free from  spherical aberration and  
coma. 

  aplanatism;   system. 

aplanatism 
  
    
nâbirahi 
 
Fr.: aplanétisme    

Freedom from spherical aberration and coma. 

Aplanatism, from aplanatic, from  a- "negation prefix"  + Gk. plane "wandering," from  planasthai "to 
wander" + -tic "adjective-forming  suffix. 

Nâbirahi, from  nâ- "negation prefix"  + birah "a devious path; a wanderer, who deviates, errs," + -i noun 
affix. 

apo- 
  -    
apâ- 
 
Fr.: apo-    

Prefix meaning "away from, off;  out of; without,"  ap- before a vowel or h. 

From Gk. apo "away from, from;"  cf. Av.  apâ "away from, from." 
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Persian apâ- from Av. and O.Pers. apâ "away from, from". Compare with Skt. apa "away, off,"  L. ab- 
"from, away," Hittite  appa, Gothic af-, Ger. ab-, E. of, off;  PIE *apo- "off,  away." 

apoapsis 
  $    
apâhabâk 
 
Fr.: apoapse    

The point in an orbit where the moving body lies furthest from the celestial body around which it turns. 

Apoapsis, from   apo- +   apsis. 

Apâhabâk, from apâ-  apo- + habâk  apsis. 

apocenter 
  	$    
apâmarkaz 
 
Fr.: apocentre    

The point on an elliptic orbit  at the greatest distance from the principal focus or center of attraction. 

Apocenter, from   apo- +   center. 

Apâmarkaz, apâkayân, from apâ- apo- + markaz or kayân  center. 

apochromat 
  .    	    
adasi-ye apâfâm 
 
Fr.: apochromatique    

Same as  apochromatic lens. 

apochromatic 
  	    
apâfâm 
 
Fr.: apochromatique    

Corrected for   spherical aberration at two  wavelengths or colors and for  chromatic  aberration at 
three wavelengths. 

Apochromatic, from Gk.   apo- +  khroma, khromat- "color." 

Apâfâm, from apâ-  apo- + fâm "color." 

apochromatic lens 
  .    	    
adasi-ye apâfâm 
 
Fr.: lentille  apochromatique    

A lens that is   apochromatic. 
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  apochromatic;   lens. 

apochromatic system 
  	
  	    
râžmân-e apâfâm 
 
Fr.: système apochromatique    

An optical system that is   apochromatic. 

  apochromatic;   system. 

apochromatism 
  	    
apâfâmi 
 
Fr.: apochromatisme    

The capacity of an optical system to bring three widely separated wavelengths of light into a single focus. 

Apochromatism, from   apochromatic + -ism. 

Apâfâmi, from apâ-  apo- + fâm "color"  + -i  noun forming suffix. 

apochromatize 
  	
 	 $
    
apâfâmidan, apâfâm kardan 
 
Fr.: apochromatiser    

To bring the wavelengths of the spatially separate colors to a common focus. 

Apochromatize, v. from   apochromat +   -ize. 

Apâfâmidan, infinitive  from pâfâm  apochromatic +  infinitive  suffix  -idan. 

apocynthion 
  	 	    
apâmah, apâmâh 
 
Fr.: apolune    

The point in a lunar orbit that is farthest from the center of the Lune. Also apolune. 

Apocynthion, from   apo- "away from,  off"  + cynthion, from Gk. Cynthia  "goddess of the Moon." 

Apâmah, apâmâh, from apâ apo- + mah, mâh  Moon. 

apodization 
      
pâzodâyi 
 
Fr.: apodisation    

1) Generally, any process suppressing the secondary maxima of a diffraction pattern, such as the faint 
rings around the Airy disk of an optical image. This allows the telescope to resolve finer details.  
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2) Over a telescope aperture, the use of a screen that progressively cuts down, from the center to the edge 
of the aperture, the amount of light transmitted, in order to reduce diffraction.  
3) A mathematical treatment carried out on data received from an interferometer before the Fourier 
transformation is calculated to obtain the spectrum. 

Apodization from v. apodize,   a- "negation prefix"  + pod from Gk. podos "foot"  (compare with Pers. pâ, 
see below) + -tion "noun forming suffix;"  literally  "removing  feet," i.e. supressing the secondary maxima 
at the side of the Airy spot. 

Pâzodâyi "removing feet," from pâ "foot,"  Mid.Pers. pâd, pây , Av.  pad-, Skt. pat, Gk. pos, gen. podos, L. 
pes, gen. pedis, PIE *pod-/*ped-. Zodâyi, n. from zodudan "to polish, clean," Mid.Pers. uzdâtan, Av. 
uzdâ-, from uz-  ex- + dâ- "make, create." 

apofocus 
  $

    
apâkânun 
 
Fr.: apocentre    

The point on an elliptic orbit  at the greatest distance from the principal focus. Also knwon as  
apocenter. 

From   apo- "away from, off"  +    focus. 

From apâ-  apo- + kânun  focus. 

apogalacticon 
  $$
    
apâkahkašân 
 
Fr.: apogalacticon    

The point at which a celestial body is farthest from the center of the Galaxy. 

From   apo- "away from, off"  + galacticon   galaxy. 

From apâ  apo- + kahkašân galaxy. 

apogee 
  	    
apâzam 
 
Fr.: apogée    

The point in the orbit of the moon or an artificial  satellite that is farthest from the terrestrial center and at 
which the body's velocity is at a minimum. 

From Fr. apogée, from L. apogæum, from Gk. apogaion "away from the earth," from   apo- "off,  away" 
+ gaia/ge "earth." According to Dehxodâ, the term owj used in Persian is neither Ar. nor Skt. (contrary to 
the opinions of Khwarazi and Biruni  respectively), but the corrupt form of the above Gk. term. 

Apâzam, from apâ- apo- +  Av. zam- "the earth," Mid.Pers. zamig, Mod.Pers. zami, zamin "the earth;" 
cf. Skt. ksam, Gk. khthôn, khamai "on the ground," L. homo "earthly being" and humus "the earth" (as in 
homo sapiens or homicide, humble, humus, exhume); PIE root *dh(e)ghom "earth". 

apolune 
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  	 	    
apâmah, apâmâh 
 
Fr.: apolune    

The point in a lunar orbit that is farthest from the center of the Lune. Also   apocynthion. 

From   apo- "away from, off"  + lune "moon,"  from L.  luna; PIE *louksnâ- "moon,"  literally  "luminous, 
bright;" compare with O.Pers. raucah-, Av. raocah-  "light, luminous;  daylight,"  Skt. roka "brightness, 
light," cognate with Gk. leukos "white,  clear," L. lux "light"   (also lumen, luna), PIE *leuk- "light, 
brightness". The Mod.Pers. words rowšan, raxšân "bright, clear," ruz "day," foruq "light,"  and afruxtan 
"to light, kindle"  also belong to this family,  as well as the E. light, Ger. Licht, and Fr. lumière. 

Apâmah, apâmâh,  apocynthion. 

apparatus 
  %    
dastgâh (#) 
 
Fr.: appareil,  dispositif    

An appliance or device for a particular purpose: an X-ray apparatus. An integrated group of materials or 
devices used for a particular purpose. 

From L. apparatus "equipment, preparation," from p.p. of apparare  "to prepare," from ad- "to"  + parare 
"make ready". 

Dastgâh "any manufacturing instrument, a loom; ustensils". 

apparent 
      
padidâr (#) 
 
Fr.: apparent    

General: Open to view, visible;  appearing as actual to the eye or mind.  
In astronomy, observed. 

O.Fr. aparant, from L. apparentem, pr.p. of apparere "to  appear," from ad- "to" + perere "to come forth, 
be visible". 

Padidâr "appearing, manifest," from padid "evident,  clear, in sight," from Mid.Pes. patdit,  from 
O.Pers./Av. patiy-/paiti  " towards, against, back" (cp. Skt. prati- "near, toward, against, in return," Gk. 
proti, pros "face to face with, towards, in addition  to") + O.Pers./Av. di-/dâ(y)-  "to see" (Skt. dhi- "to 
think"), Mod.Pers. didan "to  see". 

apparent diameter 
  %	
   #"  ~    
tarâmun-e padidâr, qotr-e ~ 
 
Fr.: diamètre apparent    

The angular diameter of a celestial body expressed in degrees, minutes, and seconds of arc, or in radians. 

  apparent;   diameter. 

72
apparent distance 
        
durâ-ye padidâr 
 
Fr.: distance apparente    

The angular distance between two celestial bodies (e.g. the components of a binary star system), expressed 
in degrees, minutes and seconds of arc. 

  apparent;   distance. 

apparent field 
  	
      
meydân-e padidâr 
 
Fr.: champ apparent    

The angular diameter of the circle of light that the eye sees through an eyepiece. 

  apparent;   field. 

apparent magnitude 
        
borz-e padidâr 
 
Fr.: magnitude apparente    

A measure of a star's observed brightness (opposed to  absolute magnitude). It depends on the star's 
intrinsic brightness, its distance from the observer, and the amount of absorption by intervening matter. 

  apparent;   magnitude. 

apparent noon 
  
	       
nimruz-e padidâr 
 
Fr.: midi  vrai    

The moment when the center of the Sun crosses the meridian. Same as true noon. 

  apparent;   noon. 

apparent position 
  
    ~    
naheš-e padidâr, jâ-ye ~ 
 
Fr.: position  apparente    

The position on the celestial sphere at which a heavenly body would be seen from the earth at a particular 
time. 

  apparent;   position. 

apparent solar day 
    )      
ruz-e xoršidi-ye padidâr 

73
 
Fr.: jour  solaire vrai    

The duration of one rotation of the earth on its axis, with respect to the apparent sun. It is measured by 
successive transits of the apparent sun over the lower branch of a meridian. 

  apparent;   solar day. 

apparent visual magnitude 
    
      
borz-e didegâni-ye padidâr 
 
Fr.: magnitude visuelle apparente    

  Apparent magnitude in the visual wavelengths, around 5600 Å.  visual magnitude. 

  apparent;   visual;   magnitude. 

apparition 
       
padidâri (#), padidâreš 
 
Fr.: apparition    

A period during which  a  planet,    asteroid, or   comet is observable, generally between two 
successive  conjunctions of the body with the Sun. 

M.E. apparicioun, from  O.Fr. apparition,  from L.L.  appritionem "an appearance," from L. apparitus, p.p. 
of apparere "to appear." 

Padidâri, n. from    padidâr + -i;  padidâreš, verbal n. from *padidâridan. 

approach 
  
    
nazdeš 
 
Fr.: s'approcher, approcher    

(n.) The act of drawing near; nearness or close approximation; the method used or steps taken in dealing 
with or accomplishing. 

Nazdeš, from nazd, nazidan + -eš "noun forming suffix". 

approximate (adj.) 
  

    
nazdin (#) 
 
Fr.: approximatif    

Nearly exact or correct; near or approaching a certain state, condition, or goal. 

From L. approximatus, p.p. of approximare "to  draw near to," from ad- "to"  + proximare "come near," 
from proximus "nearest," superlative of prope "near". 

Nazdin from nazd "near" + -in, adjective making suffix,  in particular superlative, as in bišin, kamin, kehin, 
mehin, etc. 
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Synonymous: taqribi(%#), from Ar. taqrib  "to cause to approache." 

approximate (v.) 
  


    
nazdinidan 
 
Fr.: s'approcher    

(v.tr.) To come close to; be nearly the same as. 
(v.intr.) To come near or close, as in degree, nature, or quality. 

  approximate (adj.). 

Nazdinidan from nazdin  approximate (adj.) +  -idan "infinitive   forming suffix". 

approximately 
  


    
nazdinâné 
 
Fr.: approximativement    

Adverb of approximate. 

approximation 
  

    
nazdineš 
 
Fr.: approximation    

A guess or estimate; nearness in space, position, degree. 
Math., Physics: Result that is not quite exact, but is within the limits of  accuracy required for a given 
purpose. 

Approximation, verbal noun of   approximate (v.). 

Nazdineš, verbal noun of nazdinidan,  approximate (v.). 

Synonymous: taqrib(%#), from Ar. 

appulse 
  	%)%    
hamtâxt 
 
Fr.:    

A situation in which  two heavenly bodies apparently approach each other. A close  conjunction in 
which no   occultation actually  occurs. 

L. appulsus, from appellere, appulsum "to drive to," from  ad,   ad- + pellere "to drive". 

Hamtâxt from ham- "against; together" + tâxt, from tâxtan "to  rush upon, run, assault". 

apsidal motion 
  
   $    
jonbeš-e habâki 
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Fr.: mouvement apsidial    

Rotation of the line of apsides in the plane of the orbit in the same direction as the revolution of the 
secondary body. The major axis of the Earth's orbit rotates by 11.6 arcseconds per year. 

Apsidal, from   apsis;   motion. 

Jonbeš motion; habâki, adj. from  habâk  apsis. 

apsides, line of 
  )"  $
 %
  ~    
xatthâ-ye habâkân, tânehâ-ye ~ 
 
Fr.: ligne  des apsides    

The line connecting the two apsides, i.e. the major axis of an elliptical orbit.   apsis. 

Apsides, pl. of   apside;  line. 

apsis (pl. apsides) 
  $    
habâk 
 
Fr.: apside    

The point of greatest or least distance of the orbit of a celestial body from a center of attraction. The 
closest point is the  periapsis, the further point the   apoapsis. 

L. apsis "arch, vault," from  Gk. hapsis "loop, arch," from haptein "fasten together". 

Mod.Pers. habâk "top of the head; the summit of a mountain". 

apt 
  
    
niyâv 
 
Fr.: approprié    

Exactly suitable; appropriate; suited to a purpose. 

M.E., from L.  aptus "fitted, suitable, fastened," from p.p. of *apere "to  fasten;" akin to Hittite  hap- "to 
attach;" PIE *ap- "to grasp, take, reach". 

Niyâw "apt, suitable, appropriate," from Mid.Pers. 

Apus 
  	*  %    
Morq-e behešti (#) 
 
Fr.: Oiseau de paradis    

The Bird of Paradise. A constellation in the southern hemisphere, at R.A. = 16 h, Dec. = -75°. 
Abbreviation: Aps; genitive form:  Apodis. 

L. apus "a kind of swallow,"  from Gk. apous "without  feet, sand martin," from   a- "without"   + pous 
"foot". 
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Morq-e behešti "bird of paradise," from morq "bird"  + behešt "paradise". 

Aquarids 
  $
    
Âbkašiyân 
 
Fr.: Aquarides    

Several meteor showers that have their radiants in the constellation  Aquarius. The main showers are: 1) 
Eta Aquarids, occurs early in May and is apparently associated with Halley's comet, 2) Delta Aquarids 
occurs in early August. 

Aquarids, from   Aquarius constellation  +   -ids suffix  denoting "descendant of, belonging to the 
family of." 

Âbkašiyân, from Âbkaš + -iyân  -ids. 

Aquarius 
  $ 
      
Âbkeš, Rizande-ye âb (#) 
 
Fr.: Verseau    

The Water Bearer. An extended southern constellation composed of rather faint stars (R.A. about 23h, 
Dec. about -15 deg). One of the signs of the  Zodiac, it is surrounded by   Pegasus,  Equuleus, and 
  Delphinus to the north,   Aquila to the west,   Pisces Austrinus and  Sculptor to  the south, and  
Cetus to the east. Abbreviation: Aqr, genitive from: Aquarii. 

Aquarius, L. "water carrier,"  literally  "of the water," translation of Gk. Hydrokhoos "the  water-pourer," 
old Gk. name of this constellation. 

Âbkeš "water carrier or drawer," from âb "water" (Mid.Pers. âb "water;"  O. Pers. ap- "water;" Av. ap- 
"water;" cf. Skt. áp- "water;"  Hitt.  happa- "water;" PIE p-, ab- "water, river;"  cf. Gk. Apidanos, proper 
noun, a river in Thessalia; L. amnis "stream, river" (from *abnis);  O.Ir. ab "river;"  O.Prus. ape "stream;" 
Lith. upé "stream;" Latv. upe "brook")  + keš "drawer," contraction of kešandé, from kešidan/kašidan "to 
carry, draw, extract, trail, drag" (Mid.Pers. kešidan "to draw, pull;"  Av. karš-  "to draw; to plough," karša- 
"furrow;"  cf. Skt. kars-, kársati "to  pull, drag, plough," Gk.  pelo, pelomai "to be busy, to bustle;" PIE base 
kwels- "to plow"). 

Aquila 
  
    
Šâhin (#) 
 
Fr.: Aigle    

The Eagle. A constellation on the celestial equator representing an eagle (R.A. about 19h30, Dec. about +5 
deg). It is marked by the bright star  Altair  (/   Aquilae). Abbreviation:  Aql, genitive form:  Aquilae. 

L. aquila "black eagle," fem. of aquilus "dark  colored" (bird). 

Šâhin "eagle," Av. saêna- "eagle," Skt. yená- "eagle, falcon, hawk". 

Ara 
  %
    
Âtašdân (#) 
 

77
Fr.: Autel    

L. ara "fire  altar," from  PIE as- "to burn". 

Âtašdân "a hearth, a fire-place; a movable coal grate," from âtaš "fire" (from Mid.Pers. âtaxš, âzar-, 
O.Pers. *âtar-, Av. âtar-,  from Indo-Iranian  *âtar-,  compare with L. âter (feminine  âtra) "black"  (from 
"blackened by fire"); PIE *âter)  + -dân suffix  denoting recipient. 

arc 
  $	 
    
kamân (#) 
 
Fr.: arc    

M.E. ark, from  M.Fr. arc "bow,"  from L.  arcus "bow, arch" (cf.  Goth. arhwazna "arrow," O.E. earh), PIE 
*arqu- "bowed, curved." 

Kamân "arc, bow" from Mid.Pers. kamân, related to xam "curve," cf. Breton kamm "curved, bent," Gk. 
kampe "a corner, a joint," L. campus "a field," Lith.  kampus "corner," PIE *kamb- "to bend, crook." 

arc minute 
  $	 
-## ##  $	
    
kamân-daqiqé, daqiqe-ye kamâni 
 
Fr.: minute de degré    

A unit of angular size equal to 1/60 of a degree. 

  arc;   minute. 

arc second 
  $	 
-7
 7
  $	
    
kamân-sâniyé, sâniye-ye kamâni 
 
Fr.: seconde de degré    

A unit of angular size equal to 1/3.600 of a degree. 

  arc;   second. 

arc spectrum 
  
  $	
    
binâb-e kamân 
 
Fr.: spectre d'étincelle    

The spectrum produced by an atom or mixture of atoms as a result of vaporization within an electric arc 
generated between two electrodes. 

  arc;   spectrum. 

archaeoastronomy 
  %
)%
    
bâstânaxtaršenâsi 
 
Fr.: archéoastronomie    
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The study that deals with the astronomical knowledge of prehistoric peoples (season events, calendars, 
observing sites, astronomical alignments) and its influence on their cultures and societies (mythologies, 
religions, life). Archaeoastronomy covers the intersection between astronomy and archaeology. Same as 
 astroarchaeology, megalithic astronomy. 
Archeoastronomy, from L. archaeo-, archeo "ancient; earlier; primitive," from Gk. arkhaio-, from 
arkhaios "ancient" +  astronomy. 
Bâstânaxtaršenâsi, from bâstân "ancient" + axtaršenâsi astronomy. 
archive 
  
    
bâygâni (#) 
 
Fr.: archive    
Any extensive record or collection of data. 
Archive, from Fr. archives, from L. archivum, from Gk. arkheion "government house, town hall," from 
arkhe "government," from arkhein "to rule". 
Bâygâni, maybe from *pâygâni, from pây-, pâyidan "to watch, guard, take care, conserve" + -gân, suffix 
referring to group, collection, + -i, noun-forming suffix. 
Arctic 
  
 	
    
Hudargân, šomâlgân (#) 
 
Fr.: Arctique    
The north polar area, north of latitude 66° 33' 8'' N. 
Arctic, from O.Fr. artique, from L. arcticus, from Gk. arktikos "of the north," literally "of the (northerly 
prominent constellation) Bear," from arktos "bear" (cf. Av. arša-, Mod.Pers. xers, Tabari aš, Skt. rksa, L. 
ursus; PIE *rtko-). 
Hudargân, from hudar north + -gân prefix denoting the direction. 
Šomâlgân, from šomâl "north," from Ar. šemâl "north, left"+ -gân. 
Arcturus (/ Boötis) 
  )
 	$  	3    
Xersbân, Semâk-e râmeh (#) 
 
Fr.: Arcturus    
The fourth brightest star in the sky (V magnitude -0.06) lying in the constellation  Boötes at a distance 
of about 35 light-years. Arcturus is a red giant of spectral type K2 IIIp. 
L. Arcturus, from Gk. Arktouros "guardian of the bear," arktos "bear,"  Arctic + ouros "guardian, 
watcher". 
Xersbân "guardian of the bear," from xers "bear" (Mid.Pers. xirs, Av. arša-, cognate with Gk. arktos, Skt. 
rksa, L. ursus; PIE *rtko-) + -bân suffix meaning "watcher, keeper, guard".  
Ar. Semâk-e râmeh. 
area 
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  
    
pahné (#) 
 
Fr.: aire    

A particular extent of space or surface; the scope of a concept, operation, or activity. 

The etymology is not clear; perhaps akin to L. arere "to be dry"   arid. 

Pahné "area, field," from pahn "broad, wide" (Mid.Pers.  pah(a)n, Av. pathana- "broad, wide, spacious," 
probably related to perethav- "broad, wide," Skt. prthav-, Gk. platus; PIE *plat-  "to  spread") + noun 
forming suffix  -é. 

areography 
  	
    
Bahrâm-negâri 
 
Fr.: aréographie    

The study of the surface features of Mars; the geography of Mars. 

Areography, from Gk. Ares "Mars"  +   -graphy. 

Bahrâm-negâri, from Bahrâm "Mars"  + -negâri   -graphy. 

areology 
  	
    
Bahrâm-šenâsi 
 
Fr.: aréologie    

The study of the origin, history, and structure of Mars; the geology of Mars. 

Areology, from Gk. Ares "Mars"  +   -logy. 

Bahrâm-šenâsi, from Bahrâm "Mars" + -šenâsi  -logy. 

Argo (Argo Navis;  Ship Argo) 
  $%    
Kašti (#) 
 
Fr.: Navire  Argo    

An extensive constellation, one of the 48 constellations known to Greeks, representing the ship of 
Argonauts. It was divided in 18th century into the constellations   Carina,    Puppis, and  Vela. 

The ship in which Jason sailed in search of the Golden Fleece. 

Kašti "ship," from  Mid.Pers. kaštik. 

argon 
  
    
ârgon 
 
Fr.: argon    
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A chemical element which occurs as a colorless, odorless, and tasteless gas in the atmosphere (of which it 
constitutes 0.94% by volume) and in some volcanic gases. Symbol Ar; atomic number 18; atomic weight 
39.948; melting point -189.2°C; boiling  point -185.7°C. 

Argon, from Gk. neutal of argos "inactive,  idle, lazy," from  negation prefix   a- + ergon "work,"   
energy. It was discovered in 1895 by the Scottish chemist William Ramsay and the English physicist 
Robert John Strutt (Lord Rayleigh) in liquified  atmospheric air. 

argue 
  
    
âruzidan (#) 
 
Fr.: argumenter    

To put forth reasons for or against. 

  argument. 

argument 
  	
    
âruzmân (#) 
 
Fr.: argument    

General: A discussion involving  differing  points of view; debate; a process of reasoning; series of 
reasons. 
Mathematics: 1) The independent variable of a function. 2) The angle of a complex number measured 
from the positive horizontal axis. 

M.E., from M.Fr.,  from L.  argmentum, from arguere "to make clear." Compare with L. argentum "silver," 
Gk. argos "white," arguron  "silver,"  Av. auruša- "white"  (Mid.Pers.  arus "white, bright"),  Av. rzata- 
"silver," Skt. arjuna-  "white,  shining," rajata-  "silver,"  Mod.Pers. arziz "silvery metal tin;"  PIE *arg-  "to 
shine, be white, bright, clear." 

Âruzmân, from Av. âroc- "to  enlighten, make light," Av.  raocah- "light,  luminous; daylight,"  Skt. roka- 
"brightness, light," cognate with Gk. leukos "white,  clear," L. lux "light"  (also lumen, luna), PIE *leuk- 
"light, brightness" + noun forming  Pers. suffix -mân. 

argument of the perigee 
  	
  	    
âruzmân-e pirâzam 
 
Fr.: argument du périgée    

The angular distance between the ascending node of an object orbiting the Earth and its perigee. 

  argument;   perigee. 

argument of the perihelion 
  	
      
âruzmân-e pirâhur 
 
Fr.: argument du périhélie    

The angular distance between the ascending node of an object orbiting the Sun and its perihelion.The 
argument of the perihelion is one of the elements of orbit. 
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 argument;  perihelion. 

argumentation 
      
âruzeš 
 
Fr.: argumentation    

The presentation and elaboration of an argument or arguments. 

Noun from  argument. 

arid 
  $	    
kamâb (#) 
 
Fr.: aride    

Lacking sufficient water or rainfall. 

L. aridus, from arere "to be dry, i.e. burnt up"; compare with Gk. azaleos "dry," PIE *as- "to burn, glow". 

Kamâb, from Mod.P. kam "little, few, deficient, scarce" + âb "water". 

aridity 
  $	    
kamâbi (#) 
 
Fr.: aridité    

A measure of the degree to which a climate lacks effective moisture. 

Aridity, noun from  arid. 

Kamâbi, noun from amâbi arid. 

Ariel (Uranus I) 
      
Ariel 
 
Fr.: Ariel    

A satellite of Uranus discovered by Lassell in 1851. It is orbiting at a mean distance of 192,000 kilometers 
with a period of 2.52 days. 

Ariel, a spirit in William Shakespeare's The Tempest. 

Aries 
      
Barré (#) 
 
Fr.: Bélier    

The Ram. A constellation of the  Zodiac, representing a ram (R.A. = 2h 30m, Dec. = +13 deg). Its 
brightest star is  Hamal (/ Arietis). Abbreviation: Ari; genitive form: Arietis. 
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L. aries "ram," perhaps akin to Gk. eriphos "a kid, a young goat," O.Ir. heirp  "she-goat;" cf. Lith.  erytis, 
O.C.S. jarici, Arm.  oroj "lamb." 

Barré "ram, sheep; Aries" from Mid.Pers. warrag  "lamb, ram; Aries,"  compare with Av. varnâ- "wool," 
Skt. urana, urabhra "wool-beared = ram," from  urna "wool,"  L.  vervex "a wether, sheep". 

arithmetic 
  3    
hesâb (#) 
 
Fr.: arithmétique    

A branch of mathematics that deals usually with integers, rational numbers, real numbers, or complex 
numbers under addition, subtraction, multiplication, and division.   compute, compution,   count,  
calculate,   calculus,   mathematics,   statistics. 

O.Fr. arsmetique, from M.L. arithmetica,  from Gk. arithmetike  (tekhne) "(art, skill)  of numbers," from 
arithmos "number." 

Hesâb, from Ar. hisab. 

arm 
      
bâzu (#) 
 
Fr.: bras    

A slender part of a structure projecting from a main part, such as a  spiral arm.   Orion  Arm;  
Perseus Arm;  Scutum-Crux Arm. 

From O.E. earm "arm," from P.Gmc. *armaz (cf.  M.Du., Ger. Arm, O.N.  armr, O.Fris. erm), from PIE 
base *ar- "to fit,  join;" cf.  Mod.Pers. arm "arm, from the elbow to the shoulder;" Av.  arma-, armo- 
"arm;" Skt. irma-  "arm;" Gk. arthron  "a joint;"  L. armus "shoulder." 

Bâzu "arm," from Mid.Pers. bâzûk "arm;" Av.  bzu- "arm;" Mod.Pers. bâhu "stick, staff; arm;" cf. Skt. 
bhu- "arm, forearm;" Gk. pechys "forearm, arm, ell;" O.H.G. buog "shoulder;" Ger. Bug "shoulder;" Du. 
boeg; O.E. bôg, bôh "shoulder, bough;" E. bough " a branch of a tree;" PIE *bhaghu- "arm"). 

armillary sphere 
  %3#    
zâtolhelaq (#) 
 
Fr.: sphère armillaire    

An ancient instrument, used since ancient times until the Middle ages and later, to determine positions of 
celestial bodies. It consisted of an assemblage of rings, all circles of the same sphere, designed to 
represent the positions of the important circles of the celestial sphere. 

L. armillarius,  from armilla  "arm  ring, bracelet," from armus "arm"  +   sphere. 

Zâtolhelaq from Ar.  "multi-ringed,"  from zât "holder,  keeper" + helaq "rings," from halqah  "ring." 

array 
  %    
ârast 
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Fr.: réseau; tableau    

1) A system of telescopes coupled together, using  interferometric techniques, to increase the angular 
resolution or the sensitivity.  
2) A two-dimensional detector comprising a large number of identical, individual  detectors that can be 
used simultaneously, e.g. a  CCD.  
3) A series of numbers or symbols arranged in some geometric pattern, as in a matrix. 

Array, from M.E.  arraien, from  Anglo-Norman  arraier,  from V.L.  *arredare. 

Ârast "set in order," from ârastan, ârâstan "to  set in order," Mid.Pers. ârây-, ârâstan, from â- + Av.  râd- 
"to make ready, prepare;" PIE *ar- "to fit  together." 

arrival time 
  	
      
zamân-e raseš 
 
Fr.: temps d'arrivée    

The precise time at which the gamma burst photons hit a detector. Measuring the time difference between 
the arrival time of the photons at different telescopes separated by known distances permits to determine 
the burst direction. 

Arrival,  n. from arrive +    -al. Arrive,  from O.Fr. ariver  "to come to land," from  V.L. *arripare   "to 
touch the shore," from L. ad ripam "to the shore," from    ad "to" + ripa  "shore;"   time. 

Zamân time; raseš n. from rasidan "to  arrive," Mid.Pers. rasitan,  O.Pers./Av. rasa- present stem of ar- 
"to move, go or come toward," cf. Skt. ar-, rcchati. 

art 
  
    
honar (#) 
 
Fr.: art    

The process or product of human activity which is the expression of creativity and/or imagination that 
appeals to the senses or emotions. 

From O.Fr. art, from L.  artem, (nominative ars) "art, skill,  craft;"  from PIE base *ar- "to  fit, join;"  cf. 
Mod.Pers. arm "arm, from the elbow to the shoulder;" Av. arma-, armo- "arm;" Skt. irma-  "arm;"  Gk. 
arthron "a joint;"  L. armus "shoulder." 

Honar, from Mid.Pers. hunar  "skill,  ability, virtue,  manliness;" O.Pers. h	nar- "abilities, skills;"  Av. 
hunara- "ability,  skill";  cf. Skt. s	 nára- "powerful,  joyous, beautiful;"  Proto-Iranian *Hnar-  "to be able, 
strong." 

article 
  $    
guyâk 
 
Fr.: article    

1) A nonfictional  prose composition usually forming an independent part of a publication in a magazine.  
2) A written document devoted to a scientific research and appearing in specialized journal. 

Article, from  O.Fr. article, from  L. articulus,  diminutive of  artus "a joint". 
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Guyâk, from guy, present tense stem of gotan "to say, speak, relate; to compose" + noun making suffix -
âk. 

artificial  satellite 
  	    
mâhvâré (#) 
 
Fr.: satellite  artificiel    

A man-made equipment that orbits around Earth or a solar system body. 

Artificial,  M.E., from  O.Fr., from L.  artificialis  "belonging  to art," from artificium  "craftsmanship;"   
satellite. 

Mâhvâré, from mâh  Moon + suffix  -vâré "resembling, like." 

artificial  star 
  %  )%    
setâre-ye sâxtegi 
 
Fr.: étoile artificielle    

In adaptive optics, a point source created on the sky by means of a laser beam in order to correct for the 
atmospheric turbulence. A laser tuned to the wavelength of 589 nm will excite sodium atoms at an altitude 
of ~ 100 km in the Earth's atmosphere, producing an artificial "star." 

Artificial,  see under artificial satellite;    star. 

Setâré star; sâxtegi "artificial,"   from sâxtan "to build." 

ascending node 
        
gereh-e farâzeši 
 
Fr.: nœud ascendant    

The point in an orbit where the orbiting body crosses a reference plane, such as the ecliptic or the celestial 
equator, going from south to north. The celestial longitude of the ascending node is one of the elements of 
the orbit.   descending node. 

Ascending, from ascend, from L. ascendere "to climb up," from ad- "to"  + scandere "to climb." Node, 
from L. nodus "knot". 

Gereh "knot," from Mid.Pers.  grih "knot."  Farâzeši, relating to farâzeš "ascension," from farâzidan "to 
ascend," from farâz "up, upon, upwards, aloft." 

ashen light 
  
   )$%    
nur-e xâkestari (#) 
 
Fr.: lumière cendrée    

The faint glow occasionally observed on the unlit area of Venus in its crescent phase. Its cause is not 
known with certainty, but it  might result from bombardment of atmospheric atoms and molecules by 
energetic particles and radiation, as with terrestrial airglow. 
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Ashen, from ash, from O.E. æsce "ash," from P.Gmc. *askon, from PIE *as- "to burn."   light. 

Nur  light.  Xâkestari "relating to xâkestar, ash-colored," from xâkestar "ashes." 

aspect 
  
	     
nemud (#) 
 
Fr.: aspect    

The apparent position of a body in the Solar System relative to the Sun, as seen from Earth. The main 
aspects are conjunction, greatest elongation, opposition, and quadrature. 

Aspect from L. aspectus "looking, view, appearance," p.p. of aspicere "to look at," from ad- "to"  + 
specere "to look," cognate with Gk. skeptesthai "to examine, consider," Av. spas- "to watch, look," Skt. 
spaz "to see, behold, look at;" PIE *spek- "to observe, look". 

Nemud from nemudan "to show, demonstrate, exhibit, appear" 

assembly 
  	    
hamâyeš (#) 
 
Fr.: assemblée    

A company of persons gathered for a common reason, as for deliberation, legislation, worship, or 
entertainment. 
The act of assembling; the state of being assembled. 

M.E. assemblee, from M.Fr., from O.Fr., from assembler "to gather together." 

Hamâyeš, from ham- "together,  com- + âyeš "coming," from  ây- present tense stem of âmadan "to 
come," from Av. ay- "to  go, to come," aiti "goes," O.Pers. aitiy "goes," Skt. e- "to come near," eti 
"arrival,"  Gk. eimi "I go,"  L. eo "I go,"  Tokharian AB i-;  PIE *ei-  "to go, to walk." 

associate 
  
    
âhazidan 
 
Fr.: associer    

(v.tr.) To join  or connect together; to bring together or into relationship in any of various intangible ways 
(as in memory or imagination) 
(v.intr.) To come or be together as partners, friends, or join with other parts.  dissociate. 

Associate, from M.E. associat "associated," from L. associatus, p.p. of associare "to unite," from ad- + 
sociare "to join,"  from socius "ally, companion ("follower");   PIE base *sekw- "to follow." 

Âhazidan, from â- prefix + hazidan "to  associate, accompany, follow," from Av. hac-, hax- "to associate, 
follow,  accompany" (hacenay- "getting together, association," haxay-, hašy-, haš- "friend"), hacaiti 
"follows;"  hac "from, out of;" O.Pers. hac "from" (Mid.Pers. hac "from;"  Mod.Pers. az "from");  PIE 
base *sekw- "to follow;" cf. Skt. sac- "to be associated or united with," sácate "accompanies, follows," 
sác "with;" Gk. hepesthai "to follow;"  L. sequi "to follow." 

associated molecular cloud 
    	$      
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abr-e molekuli-ye âhazidé 
 
Fr.: nuage moléculaire associé    

A   molecular cloud that is physically  or apparently related to a star formation region. 

Associated, adj. from  associate;   molecular,    cloud. 

Abr  cloud; molekuli   molecular; âhazidé, p.p. of âhazidan  associated. 

association 
   
	
    
âhazeš; anjoman (#) 
 
Fr.: association    

1) The act of associating,  associate; the state of being associated. 
2) A group of astronomical objects physically or apparently gathered in a particular area of sky, for 
example an  OB association.  
3) An organization of persons having a common interest.  dissociation. 

Association, noun from   associate. 

Âhazeš, verbal noun of  âhazidan  associate. Anjoman, for the meaning 3, from Mid.Pers. anjaman, 
from Av. han-jamana, from  han- "together" + jamana, from  gam- "to come;" cf. Skt. samgamana 
"gathering together." 

association member 
  	
      
hamvand-e âhazeš 
 
Fr.: membre d'une association    

A celestial body making part of an astronomical association. 

  association;   member. 

associative 
   
    
âhazeši, âhazandé 
 
Fr.: associatif    

1) Of, characterized by, resulting from, or causing association. 
2) In a mathematical operation, being independent of the sequence in which the elements are grouped. For 
ex., if a + (b + c) = (a + b) + c, the operation indicated by + (addition) is associative. 

Adj. from  associate. 

associative algebra 
        
jabr-e âhazeši 
 
Fr.: algèbre associative    

An algebra whose multiplication is associative. 
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 associative;  algebra. 

associative law 
  #

       
qânun-e âhazeši 
 
Fr.: loi associative    

In mathematics, the rule that states that the result of two identical operations is independent of the 
sequence of these operations. For ex., in the addition operation, a + (b + c) = (a + b) + c = a + b + c. 
Mutiplication of numbers is also associative. 

 associative;  law. 

associativity 
  
    
âhazandegi 
 
Fr.: associativité    

Of or relating to association; state of being associative. 

 associative +  -ity. 

assume 
  
 4 $
 4
    
âgarbidan, farz kardan, farzidan (#) 
 
Fr.: supposer    

To take as granted or true; suppose. 

M.E., from L. assumere "to take up," from ad- "to, up" + sumere "to take," from sub "under" + emere "to 
take." 

Âgarbidan, from âgarb assumption. 

assumption 
   4    
âgarb, farz (#) 
 
Fr.: supposition    

A fact or statement (as a proposition, axiom, postulate, or notion) taken for granted. 

M.E., from L.L. assumption, assumptio "taking up," from L. assumere,  to assume. 

Âgarb, from â-, nuance, euphony prefix, + garb, from Av./O.Pers. grab- "to take, to seize" + -idan 
infinitive forming suffix. The Av./O.Pers. grab- is cognate with Skt. grah-, grabh- "to seize, to take," 
graha "seizing, holding, perceiving," M.L.G. grabben "to grab," from P.Gmc. *grab, E. grab "to take or 
grasp suddenly;" PIE *ghrebh- "to seize." The Mid./Mod.Pers. griftan/gereftan "to take," from the same 
Av. grab- means also "to assume."  
Ar. farz "assumption, hypothesis." 

asterisk 
  )%$    
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axtarak 
 
Fr.: astérisque    

A small starlike symbol (*),  used in printing or writing  as a reference mark, as an indication of the 
omission of letters or words, to denote a hypothetical linguistic form, or for various arbitrary  meanings. 

M.E. astarisc, from L.L.  asteriscus, from Gk. asteriskos "small star," from aster-,    astro- + -ikos 
"diminutive  suffix." 

Axtarak, from axtar "star"    astro- + -ak "diminutive  suffix." 

asterism 
  )%
    
axtargân 
 
Fr.: astérisme    

A group of stars in the sky which are traditionally imagined to present a pattern within a   constellation. 
Examples include the  Big  Dipper, the   Northern Cross, the   Square of Pegasus, and  Orion's 
Belt. 

Gk. asterismos "a marking with stars, constellation," from aster,   astro- + -ism. 

Axtargân, from axtar "star"    astro- + -gân suffix  denoting collective nature. 

asteroid 
  $    
sayyârak (#) 
 
Fr.: astéroïde    

A small rocky object orbiting  the Sun. There are millions of asteroids moving in orbits in the main  
asteroid belt, between  Mars  and  Jupiter  and in the   Kuiper belt. The largest and the first 
discovered,  Ceres, about 1,000 km in size, is now classified as  dwarf  planet (2006 IAU General 
Assembly). See also  near-Earth asteroid;    binary asteroid. 

Gk. asteroeides "star-like," from aster,   astro- +    -oid "like,  resembling." 

Sayyârak "small planet," from sayyâré  planet + -ak "diminutive  suffix." 

asteroid belt 
  $	 
  $    
kamarband-e sayyârakhâ 
 
Fr.: ceinture des astéroïdes    

The region of the   solar system located between  Mars and  Jupiter  where over a million objects 
bigger than 1 km across orbit the Sun. Another region populated by minor bodies lies beyond the orbit of 
  Neptune, the  Kuiper  belt. 

  asteroid;   belt. 

Kamarband  belt; sayyârakhâ plural of sayyârak  asteroid. 

asteroid survey 
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    $    
bardid-e sayyarakhâ 
 
Fr.: recherche systématique d'astéroïdes    

Systematic observation of the sky in particular searching for  asteroids that may have a close approach 
to the Earth.  near-Earth  object. 

  asteroid;   survey. 

Bardid  survey; sayyârakhâ plural of sayyârak  asteroid. 

asteroseismology 
  )%
    
axtarlarzešenâsi 
 
Fr.: astérosismologie    

The study of the internal structure of stars through the interpretation of their pulsation periods (frequency 
spectra). 

Asteroseismology, from  astero "star,"    astro- +   seismololgy. 

Axtarlarzešenâsi, from axtar "star,"   astro-  + larzešenâsi seismology. 

asthenosphere 
  %    
sostsepehr (#) 
 
Fr.: asthénosphère    

A layer of soft rock in  the Earth's mantle, located at a depth of 100 to 250 km, over which the more rigid 
plates of the lithosphere are in motion. 

Asthenosphere, from Gk. asthenes "weak" +  sphere. 

Sostsepehr, from sost "weak, tender" + sepehr sphere. 

astigmatic 
  ) 
 
) 

    
1) nâgerâvar, 2)nâgerâbin 
 
Fr.: astigmate    

The optical system which is affected by   astigmatism. 

  astigmatism. 

astigmatism 
  ) 
 
) 

    
1) nâgerâvari, 2) nâgerâbini 
 
Fr.: astigmatisme    

1) An imperfection in  an optical system whereby light from a point source is formed into an image as a 
straight line, ellipse, or circle. The rays of light in  two perpendicular planes appear as two lines at right 
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angles. 
2) A common eye defect in which the unequal curvature of one or more refractive surfaces of the eye, 
usually the cornea, prevents light rays from focusing clearly at one point on the retina, resulting in blurred 
vision. 

From astigmatic, from Gk.    a- "without"  + stigmatos, from stigma "a mark, spot, puncture." 

1) Nâgerâvari, from nâ- "without,  un"  + gerâ, stem of gerâyidan "to converge," + -var, agent forming 
suffix, + -i,  noun forming suffix.  
2) The same as above with -bini "seeing, discerning". 

astrate (v.) 
  %
    
setâridan 
 
Fr.:    

Verbal form of    astration. 

  astration. 

astration 
  %    
setâreš 
 
Fr.: astration    

The cyclic process in which interstellar matter is incorporated into newly formed stars, where it undergoes 
nuclear processing, is thus enriched with heavier elements, and then returns into the interstellar medium 
through supernova explosion or stellar winds to be used in the formation of a newer generation of stars. 

Astration, from astrate, from  astr-,   astro-, + noun-forming  suffix  -ation. 

Setâreš, from setâridan (from setâré "star" + verb-making suffix  -idan) + noun-builder -eš. 

astro- 
  )%-    
axtar- (#) 
 
Fr.: astro-    

A combining form  with the meaning "pertaining to stars or celestial bodies" used in the formation of 
compound words. Variants aster-, and astr- before a vowel.  star. 

Gk. astron "star," akin to L. stella  (Fr. étoile, from O.Fr. esteile, from V.L.  *stela),  Skt. str-, tara-, Av. 
star-, Mid.Pers. star, stârag, Mod.Pers. setâré, axtar, P.Gmc. *sterron, *sternon, O.E. steorra, E. star, 
Du. ster, O.H.G. sterro, Ger. Stern, PIE *ster- "star." 

Mod.Pers. axtar  star, from Mid.Pers., as above.  
 
Note. The Iranian variants star-, estâr, estâré, setâré are obvious (note also the following dialectal 
variants: (Lori, Laki)  âsâra, (Tabari) essâra, (Laki) hasâra). The transformation into  axtar is less 
straightforward, leading some philologists to suggest different origins for setâré and axtar. We support the 
idea that both terms are etymologically related, based on the fact that "s" and "x" phonemes interchange in 
Persian and other IE languages. Here are a couple of examples. The PIE *swesor "sister" has evolved into 
Av. xvanhar-, Mid.Pers./Mod.Pers. xâhar (Skt. svasar-, L. soror,  Fr. soeur, Gk. eor "daughter, cousin, 

91
relative," Arm. k'oyr,  O.H.G. swester, Ger. Schwester, Du. zuster, E. sister). Similarly, *saewel- "sun" has 
become Av. hvar- "sun," Mid.Pers. xavr, Mod.Pers. xor, while  keeping its Av. h in Mod.Pers. hur "sun" 
(cf. Skt. svar-, surya-, Gk. helios, L. sol, Goth. sauil,  Lith. saule). Finally,  *su- "hog, pig, swine"  also has 
changed its "s" into both "h" and "x" in Av.  and Mod.Pers. hu- and xuk respectively (Skt. sukara- "boar, 
hog, pig," Gk. hys, L. sus, Welsh hucc, Ger. Schwein, E. swine). The "x/s" change may happen via "h." 
Examples for "x/h" coversion in Mod.Pers. Lori:  xošk/hošg "dry," xonak/honak "fresh," xušé/huša "cluster, 
bunch," xordan/hovârden "to eat." Examples of "h/s" change in Mid.Pers.: xroh/xros "rooster," xišt/hišt 
"brick."  Consequently, we propose the following tentative scheme: PIE *ster-< Proto-Iranian *star-< Av. 
star-< Old.Pers. *star-, *astar-<  Mid.Pers. stâr, axtar<  Mod.Pers. setâré, axtar. Therefore, we do not 
sustain the assertion that axtar is the corruption of Av./Mid.Pers. apâxtar "north," which  has evolved into 
Mod.Pers. as bâxtar "west." 

astroarchaeology 
  )%%

 %
)%
    
axtarbâstânšenâsi(#) , bâstânaxtaršenâsi (#) 
 
Fr.: astroarchéologie    

Same as  archaeoastronomy, megalithic astronomy. 

astrobiology 
  )%%
    
axtarzistšenâsi (#) 
 
Fr.: astrobiologie    

The study of life throughout the Universe, also known as exobiology. 

Astrobiology, from Gk.    astro- "star" + bio "life"   + -logy "science, study." 

Axtarzistšenâsi, from axtar  star,   astro- + zistšenâsi  biology. 

astrobleme 
  )%)%    
axtarxast 
 
Fr.: astroblème    

A geological structure on the Earth's surface from an ancient meteorite impact. 

Astrobleme, from   astro- + Gk. blema "scar, wound, missile," from  ballein "to throw;"  PIE *gwele-  "to 
throw". 

Axtarxasts, from axtar "star,"   astro-  + xast "wounded; scratched," from xastan "to wound, wound by 
scratching," Mid.Pers. xst, xs "to injure," Av. vixad-  "to crush," Proto-Iranian *xad-  "to wound, hurt,"  Skt. 
khad- "to hurt." 

astrochemistry 
  )%	    
axtaršimi (#) 
 
Fr.: astrochimie    

The study of the chemical interactions between the gas and dust of the interstellar medium. 

Astrochemistry, from   astro- "star" +    chemistry. 
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Axtaršimi, from axtar   astro- + šimi  chemistry. 

astrodynamics 
  )%%
$    
axtartavânik 
 
Fr.: astrodynamique    

The science dealing with the motion of satellites, rockets, and spacecrafts. It uses the principles of celestial 
mechanics. 

Astrodynamics, from   astro- "star" +    dynamics. 

Axtartavânik, from axtar   astro- + tavânik  dynamics. 

astrogeology 
  )%	

    
axtarzaminšenâsi (#) 
 
Fr.: astrogéologie    

A science concerned with the geology of solid bodies in the Solar system, such as planets, satellites, 
asteroids, and meteorites. 

Astrogeology, from Gk.   astro- "star"  +   geology. 

Axtarzaminšenâsi, from axtar  star,   + zaminšenâsi  geology. 

astrograph 
  )%
    
axtarnegâr (#) 
 
Fr.: astrographe    

A photographic instrument with great light  gathering power which is used to photograph a large field in a 
single exposure. 

Astrograph, from   astro-  +   graph. 

Axtarnegâr, from axtar   astro- + -negâr  -graph. 

astrolabe 
  "    
ostorlâb (#) 
 
Fr.: astrolabe    

An ancient sighting instrument, used to determine the elevation above the horizon of celestial objects. 

O.Fr. astrelabe, from M.L.  astrolabium, from Gk.  astrolabos (organon) "star taking (instrument)," from 
astron "star,"   astro- + lambanien "to  take." 

Ostorlâb, from Ar.  usturlab, from Gk.  astrolabos. 

astrologer 
  )%    
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axtargu (#) 
 
Fr.: astrologue    

One who practices  astrology. 

  astrology. 

Axtargu, a classical term used by e.g. Jalal-e Din Rumi (Mowlavi), 13th century poet; from axtar "star"   
astro- + gu "speaker," from goftan "to say, speak". 

astrology 
  )%    
axtarguyi (#) 
 
Fr.: astrologie    

Astrology, from Gk. astron,    astro- + -logy "discourse," from Gk.  legein "to speak." 

Axtarguyi, from axtar  "star,"   astro- + guyi, from  goftan "to speak, talk." 

astrometric binary 
  
  )%
$    
dorin-e axtarsanjik 
 
Fr.: binaire  astrométrique    

A binary star in which the presence of an unresolved companion is revealed by small oscillations in the 
movement of the visible component caused by the gravitational influence of the unseen component. 

  astrometry;   binary. 

astrometry 
  )%
    
axtarsanji 
 
Fr.: astrométrie    

The precise measurement of the positions and motions of astronomical objects. 

Astrometry, from   astro- "star"  +   -metry "measuring." 

Axtarsanji, from axtar   astro- + -sanji  "measuring." 

astronaut 
  4
 $

    
fazânavard (#), keyhânnavard (#) 
 
Fr.: astronaute, cosmonaute    

A person trained to pilot, navigate, or otherwise participate as a crew member of a spacecraft. 

Astronaut, from Gk.   astro- "star"  + nautes "sailor," from naus "ship"  (cognate with Mod.Pers. nâv 
"ship," Av./O.Pers. *nâv-,  O.Pers. nâviyâ- "fleet," Skt. nau-, nava- "ship, boat," Gk. naus, neus, L. navis; 
PIE *nâu- "ship"). 
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Fazânavard, from Ar. fazâ "space" + navard agent noun from navardidan "to travel, walk,  pass by and 
over."  
Keyhânnavard, from keyhân "cosmos" + navard. 

astronautics 
  4
 $

    
fazânavardi (#), keyhânnavardi (#) 
 
Fr.: astronautique    

  astronaut. 

astronomer 
  )%
    
axtaršenâs (#) 
 
Fr.: astronome    

One who specializes in astronomy.  professional astronomer,   amateur astronomer. 

Astronomer, from   astronomy +   -er. 

Axtaršenâs has a long history in Persian; it is abundantly used by Ferdowsi (A.D. 950-1020) in his great 
work Šâhnâmé (Shahnameh); from axtar "star"  astro- +  šenâs contraction of šenâsandé "expert, 
knowlegeable, skilled," from šenâxtan "to know, to recognize."    astronomy. 

astronomical 
  )%
)% )%
$ )%    
axtaršenâxti, axtaršenâsik, axtari (#) 
 
Fr.: astronomique    

Of or relating to   astronomy.  
In non astronomical contexts, of enormous magnitude; immense. 

Astronomical, from astronomic, from    astro- +   -al  adj. suffix. 

Axtaršenâxti, from axtaršenâxt, variant of axtaršenâsi  astronomy + -i adj. suffix.  
Axtaršenâsik, from axtaršenâsi astronomy + re-introduced Mod.Pers. suffix  -ik  -ics. 

astronomical clock 
  .%    )%
$    
sâ'at-e axtaršenâsik 
 
Fr.: horloge astronomique    

A precise pendulum clock with separate dials for seconds, minutes, and hours. It was originally used by 
astronomers to calculate astronomical time. 

  astronomical;   clock. 

Sâ'at clock;  axtaršenâsik astronomical. 

astronomical constants 
   )%
$ ~ )%
)%    
pâyâhâ-ye axtaršenâsik, ~ axtaršenâxti (#) 
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Fr.: constantes astronomiques    

Precisely measured fundamental quantities, such as the solar parallax, the constant of aberration, and the 
obliquity of  the ecliptic. 

  astronomical;   constants. 

Pâyâhâ constant; axtaršenâsik, axtaršenâxti  astronomical. 

astronomical coordinates 
  	 )%
$ ~ )%
)%    
hamârâhâ-ye axtaršenâsik, ~ axtarsršnâxti (#) 
 
Fr.: coordonnées astronomiques    

Values in a reference system used to relate the position of a body on the celestial sphere. 

Hamârâhâ  coordinates; axtaršenâsik, axtaršenâxti  "astronomical." 

astronomical instrument 
    )%
$    
sâzâl-e axtaršenâsik 
 
Fr.: instrument astronomique    

A device used to observe and study astronomical objects. 

  astronomical;   instrument. 

Sâzâl instrument; axtaršenâsik  "astronomical." 

astronomical object 
  )%  )%
$ ~ )%    
barâxt-e axtaršenâsik, ~ axtari 
 
Fr.: objet astronomique    

A celestial body. 

  astronomical;   object. 

Barâxt  object; axtaršenâsik  astronomical. 

astronomical observatory 
  
  )%
$ ~ )%
)%    
nepâhesgâh-e axtaršenâsik, ~ axtaršenâxti 
 
Fr.: observatoire astronomique    

A building,  place, or institution designed and equipped for making observations of astronomical 
phenomena. 

  astronomical;   observatory. 

Nepâhesgâh observatory; axtaršenâsik, axtaršenâxti  astronomical. 
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astronomical site 
  %    )%
$ ~ )%
)%    
sit-e axtaršenâsik, ~ axtaršenâxti 
 
Fr.: site astronomique    

A certain place whose characteristics, as to location, altitude, atmospheric conditions, etc., make it 
appropriate for astronomical observations. 

  astronomical;   site. 

Sit  site; axtaršenâsik, axtaršenâxti astronomical. 

astronomical twilight 
  
	 %  )%
$ ~ )%
)%    
nimtâb-e axtaršenâsik, ~ axtarsnâxti 
 
Fr.: crépuscule astronomique    

The time between sunset or sunrise and the moment when the Sun's center lies 18° below the horizon.  
civil twilight. 

  astronomical;   twilight. 

Nimtâb  twilight;  axtaršenâsik, axtaršenâxti  astronomical. 

astronomical unit (AU) 
  $  )%
$ ~ )%
)%    
yekâ-ye axtaršenâsik, ~ axtaršenâxti (#) 
 
Fr.: unité astronomique    

One of the most basic units of astronomy, indicating the average distance from Earth to the Sun; about 150 
million  km. The AU is defined as the radius of a circular orbit in which  a body of negligible mass, and 
free of perturbations, would revolve around the Sun in 2  / k days, where k is the  Gaussian 
gravitational  constant. This is slightly less than the semi-major axis of the Earth's orbit. 

  astronomical;   unit. 

astronomy 
  )%
    
axtaršenâsi (#) 
 
Fr.: astronomie    

The science of the celestial bodies and the Universe, dealing especially with the positions, dimensions, 
distribution, motion,  chemical composition, energy, and evolution of celestial bodies and phenomena.  
stellar astronomy (% 
). 

O.Fr. astronomie, from L. astronomia, from  Gk. astronomia, from   astro-  "star" + nomos "arranging, 
regulating," related to nemein "to deal out." 

Axtaršenâsi, from axtar "star,"   astro-  + -šenâsi "knowledge" from šenâxtan "to know, to discern." 

Synonymous: nojum(
	  ), from Ar.  "stars." 
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astroparticle physics 
  $  )%    
fizik-e axtar-šzarre 
 
Fr.: physique des astroparicules    

The area of science which deals with fundamental particle and high energy phenomena in astrophysics and 
cosmology. 

Astroparticle, from    astro- +   particle;    physics. 

Fizik  physics; axtar-šzarre from axtar   astro- + zarré  particle. 

astrophotography 
  )%
 
  )%    
axtar-šidnegâri, šidnegâri-ye axtari 
 
Fr.: astrophotographie    

The photography of stars, other celestial bodies, and stellar fields. 

Astrophotography, from   astro- +    photography. 

Axtar-šidnegâri, from  axtar-  astro- + šidnegâri   photography. 

astrophotometry 
  )%
 
   )%    
axtar-šidsanji, šidsanji-ye axtari 
 
Fr.: astrophotométrie    

The measurement of the intensity of light of celestial bodies. 

Astrophotometry, from   astro- +    photometry. 

Axtar-šidsanji, from  axtar-  astro- + -šidsanji   photometry. 

astrophysical 
  )%$    
axtarfiziki  (#) 
 
Fr.: astrophysiqie    

Of or pertaining to   astrophysics. 

  astrophysics +   -al 

astrophysical jet 
  
>@  )%$    
ešân-e axtarfiziki 
 
Fr.: jet astrophysique    

Very fast moving, collimated streams of ionized gas at high temperatures associated with protostars, X-ray 
binary sytems, and, at a larger scale, with active galactic nuclei. 
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 astrophysical;  jet. 

astrophysics 
  )%$    
axtarfizik (#) 
 
Fr.: astrophysique    

The branch of astronomy that deals with the physics of celestial objects and the Universe in general. It 
relies on the assumption that the laws of physics apply everywhere in the Universe and throughout all 
time. 

Astrophysics, from  astro- "star" +  physics. 

Axtarfizik, from axtar astro- + fizik physics. 

asymmetric, asymmetrical 
  
		
    
nâhamâmun 
 
Fr.: asymétrique    

Not having  symmetry. 

 asymmetry. 

asymmetry 
  
		
    
nâhamâmuni 
 
Fr.: asymétrie    

Lack of symmetry; not symmetrical. 

Gk. asymmetria "lack of proportion," from asymmetros "ill-proportioned," from  a- "not" + symmetros 
"commensurable, symmetrical." 

Nâhamâmuni, from nâ- "not" + hamâmuni "symmetry," from ham- "together = syn" + -â-, euphonic affix, 
+ mun "measure" + -i, noun affix. 

asymptote 
  
	    
nâhamsâv 
 
Fr.: asymptote    

A straight line which is approached, but never reached, by an infinite branch of a curve, and which can be 
regarded as a line tangent to the curve at infinity. 

Gk. asymptotos "not falling together," from  a- "not" +  syn "with" + ptotos "fallen," verbal adj. from 
piptein "to fall". 

Nâhamsâv, literally "not touching each other," from nâ- "not" + ham "with" (akin to Gk. syn-) + sâv, agent 
noun of sâvidan "to touch." 

asymptotic giant branch (AGB) 
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  )  
	  *
    
šâxe-ye nâhamsâvi-ye qulân 
 
Fr.: branche asymptotique des géantes    

A region of the   Hertzsprung-Russell diagram populated by evolving low  to medium-mass stars. These 
stars have an electron  degenerate core devoid of helium and hydrogen surrounded by a 
helium/hydrogen fusing shell. 

Asymptotic, adj. from   symptote;   giant;   branch. 

Atacama Large Millimeter/submillimeter  Array  (ALMA) 
  %    		%-		%  %$	    
ârast-e bozorg-e milimetri/zirmilimetri-ye  âtâkâmâ (ALMA) 
 
Fr.: ALMA    

One of the largest ground-based astronomy projects and a major new facility for world astronomy located 
on the Chajnantor plain of the Chilean Andes, San Pedro de Atacama, 5000 m above sea level. ALMA 
will  initially  comprise 66 high precision antennas, with the option to expand in the future. There will be an 
array of fifty  12 m antennas, acting together as an  interferometer to capture  millimeter and  
submillimeter wavelengths of 0.3 to 9.6 mm. It will  have reconfigurable baselines ranging from 15 m to 
18 km. A compact array of 7 m antenna and few 12 m diameter antennas (ACA) will be used to measure 
the diffuse emission. Resolutions as fine as 0.005" will be achieved at the highest frequencies. 
Construction of ALMA   started in 2003 and will be completed in 2012. The ALMA  project is an 
international collaboration between Europe, Japan, and North America in cooperation with the Republic of 
Chile. ALMA  is funded in  Europe by the  European Southern Observatory (ESO). The first 12 m 
diameter antenna, built by Mitsubishi Electric Corporation for  the National Astronomical Observatory of 
Japan, was handed over to ESO in 2008. It will shortly be joined by North American and European 
antennas. ALMA will  allow  astronomers to study the cool Universe, i.e. the molecular gas and tiny dust 
grains from which stars, planetary systems, galaxies, and even life are formed. 

Atacama the name of a desert, west of the Andes mountains in Chile, covering a 1,000 km strip of land on 
the Pacific coast of South America;   large;   millimeter;    submillimeter;    array. 

atmosphere 
       
javv (#), havâsepehr 
 
Fr.: atmosphère    

The gaseous envelope surrounding a star, planet, or moon. 

New L. atmosphaera, from Gk. atmos "vapor" + spharia  "sphere." 

Havâsepehr, from Mod.Pers. havâ air,  + sepehr  sphere.  
Javv "air, atmosphere," from Ar. jauw. 

atmospheric dispersion 
        
pâšeš-e javvi 
 
Fr.: dispersion atmosphérique    
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The splitting of starlight  into a spectrum in the atmosphere because the atmosphere acts as a refracting 
prism. This phenomenon brings about a practical problem for spectroscopic observations using a slit.  
differential refraction;    atmospheric refraction. 

Atmospheric, adj. from   atmosphere;  dispersion. 

atmospheric extinction 
  )	       
xâmuši-ye javvi 
 
Fr.: extinction  atmosphérique    

The decrease in the intensity of light from a celestial body due to absorption and scattering by Earth's 
atmosphere. It increases from the zenith to the horizon and affects short wavelengths more than long 
wavelengths, so that objects near the horizon appear redder than they do at the zenith. 

Atmospheric, from   atmosphere;   extinction. 

atmospheric noise 
  
       
nufe-ye javvi 
 
Fr.: bruit  atmosphérique    

Noise in radio wavelengths caused by natural atmospheric processes, mainly lightening discharges in 
thunderstorms. They can affect radio observations. 

Atmospheric, from   atmosphere;   noise. 

atmospheric refraction 
  $%          
šekast-e javvi 
 
Fr.: réfraction  atmosphérique    

The shift in apparent direction of a celestial object caused by the bending of light while passing through 
the Earth's atmosphere. Since the density of the atmosphere decreases with altitude, the starlight will bend 
more as it continues down through the atmosphere. As a result, a star will appear higher in the sky than its 
true direction. 

Atmospheric, from   atmosphere;   refraction. 

atmospheric turbulence 
  
$      
âšubnâki-ye javvi 
 
Fr.: turbulence atmosphérique    

Random fluctuations of the atmosphere caused by the constant injection of energy into the atmosphere 
from solar and local sources, changing the temperature and pressure of the air where it is absorbed and 
leading to fluid instabilities.  The development over time of the instabilities gives rise to fluctuations in the 
density of air, and therefore the  refractive  index of the atmosphere.  turbulence;   seeing. 

Atmospheric, from   atmosphere;   turbulence. 

atmospheric windows 
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  
      
rowzanehâ-ye javvi (#) 
 
Fr.: fenêtres atmosphériques    

Gaps in atmospheric absorption, allowing a range of electromagnetic wavelengths to pass through the 
atmosphere and reach the Earth. 

Atmospheric, adj. from   atmosphere; window, from M.E., from  O.N. vindauga, from vindr  "air, wind"  + 
auga "eye." 

Rowzané, from Mid.Pers. rôcânak, akin to Mod.Pers. rowšan "bright, clear," Mid.Pers. rôc, Mod.Pers. ruz 
"day", O.Pers. raucah-, Av. raocah- "light,  luminous; daylight",  Skt. roka- "brightness, light",  cognate 
with Gk leukos "white, clear",  L. lux "light,"  PIE *leuk-  "light,  brightness;" cf. E. light,  Ger. Licht, Fr. 
lumière. 

atom 
  %	    
atom (#) 
 
Fr.: atome    

The smallest stable unit forming the basic elements. An atom consists of positively charged protons and 
neutrons in the nucleus surrounded by negatively charged electrons. 

From L. atomus, from Gk. atomos "uncut," from    a- "not" + tomos "a cutting,"  from temnein "to cut." 

Atom, from Fr. atome, ultimately from Gk.  atomos;  atom. 

atomic 
  %	    
atomi (#) 
 
Fr.: atomique    

Of or relating to an atom or atoms; of or employing nuclear energy. 

Atomic, adj. from   atom + suffix    -ic 

atomic clock 
  .%    %	    
sâat-e atomi 
 
Fr.: horloge atomique    

A modern clock, in which  the characteristic frequencies of certain atoms (most commonly chosen Cesium 
133) are utilized for precision time measurement. 

  atomic;   clock. 

atomic mass number (A-number) 
  .  	  %	    
adad-e jerm-e atomi (#) 
 
Fr.: nombre de masse atomique    
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The total number of protons and neutrons in the nucleus of an atom. For example, Oxygen-16 has a mass 
number of sixteen, because it has eight protons and eight neutrons. 

  atomic;   mass;   number. 

atomic mass unit (amu) 
  $  	  %	    
yekâ-ye jerm-e atomi (#) 
 
Fr.: unité de masse atomique    

A unit of mass used for atoms and molecules, equal to 1/12 of the mass of an atom of carbon-12 
(including orbital  electrons). It is equal to 1.660 33 × 10-24 g. 

  atomic;   mass;   unit. 

atomic number 
  .  %	    
adad-e atomi (#) 
 
Fr.: nombre atomique    

The number of protons in an atomic nucleus. Same as  Z-number. 

  atomic;   number. 

atomic time 
  	
  %	    
zamân-e atomi (#) 
 
Fr.: temps atomique    

Time measured using atomic clocks. 

  atomic;   number. 

atomic weight 
  
   %	    
vazn-e atomi (#) 
 
Fr.: poids atomique    

The mean atomic mass of a particular element in atomic mass unit. 

  atomic;   weight. 

attenuate (v.) 
  %
$
    
tonokidan (#) 
 
Fr.: atténuer    

To reduce in force, value, amount, or degree.  
 
Electronics: To reduce the amplitude of an electrical signal with little  or no distortion. 
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L. attenuatus, p.p. of attenuare "to make thin," from ad- "to"  + tenuare "make thin,"  from tenuis "thin," 
cf. Gk. tanaos "thin, slender, elongated," Skt. tanuka-, tanu- "thin," Av.  tan- "to stretch," Pers. tonok 
"thin," O.Ir.  tanae "delicate, thin," O.H.G. dunni  "thin." 

Tonokidan, from tonok "thin, slender, slight, tender, delicate" + -idan, infinitive   suffix. Tonok, from 
Mid.Pers. tanuk, Av. root tan- "to  stretch, extend," cognate with L. tenuis, as above. 

attenuation 
  %
$    
tonokeš (#) 
 
Fr.: atténuation    

The falling off  of the energy density of radiation with distance from the source, or with passage through an 
absorbing or scattering medium. 

  attenuation. 

attenuation factor 
  $
   %
$    
karvand-e tonokeš 
 
Fr.: facteur d'atténuation    

The ratio of the radiation intensity after traversing a layer of matter to its intensity before. 

  attenuation;   factor. 

attitude 
  $    
ruykard (#) 
 
Fr.: attitude    

Position of a satellite with respect to the horizon or some other fixed reference plane. 

Fr., from It. attitudine  "disposition, posture," from  L.L. aptitudo "faculty." 

Ruykard, noun from ruy kardan "to turn the face toward," from  ruy "face" (Mid.Pers. rôy,  rôdh "face," 
Av. rao
a-  "growth,"  in plural  "appearance," from raod- "to grow, sprout, shoot," cf. Skt. róha-  "rising, 
height") + kardan "to do, make, perform"  (Mid.Pers. kardan, O.Pers./Av. kar- "to do, make, build,"  Av. 
krnaoiti "makes," cf. Skt. kr- "to do, to make," krnoti "makes," karma "act, deed;" PIE base kwer- "to do, 
to make").  
 
  position. 

atto- 
  %-    
atto- 
 
Fr.: atto-    

A prefix meaning 10-18. 
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From Danish or Norwegian atten "eighteen," from O.N. attjan  "eighteen," from atta "eight"  (compare 
with Gk. okto, L. octo, Skt. astau, Av.  ašta-, Mod.Pers. hašt; PIE *okt(u)) + tjan "ten"  (compare with Skt. 
dasa, Av. dasa, Mod.Pers. dah, Gk. deka, L. decem; PIE *dekm). 

attract 
  $
    
darkašidan (#) 
 
Fr.: attirer    

To cause to draw near or adhere by physical force. 

L. attractus, p.p. of attrahere "to  draw, to attract," from ad- "to"  + trahere "to  pull, draw." 

Darkašidan, from dar-  "in, into"  + kašidan "to draw, attract." 

attraction 
  $    
darkašeš 
 
Fr.: attraction    

The act or capability of attracting. A physical force (gravitational,  electric, magnetic, etc.) exerted by 
material bodies. 

Attraction, n. from    attract. 

attractor 
  $
    
darkašandé 
 
Fr.: attracteur    

The physical body that attracts. 

  Great Attractor. 

Auriga 
  
 

    
Arrâbe-rân, Gardune-rân 
 
Fr.: Cocher    

The Charioteer. A conspicuous northern constellation lying midway between   Perseus and  Ursa 
Major and in a region crossed by the  Milky  Way. The brightest star is  Capella. Auriga  is the site of 
the Galactic  anticenter.  Abbreviation: Aur;  genitive form:  Aurigae. 

L. auriga "a charioteer, driver,"  from aureæ "bridle of a horse" + agere "set in motion, drive, lead." 

Arrâberân "charioteer," from  arrâbé "chariot, cart"  + rân "driver,"  from rândan "to  drive." Arrâbé 
probably from *arâba,  from *râba,  from *râda,  compare with Av.  ratha- "chariot,"  akin to Skt. rathah 
"car, chariot," L. rota  "wheel," rotare  "revolve, roll,"  Lith.  ratas "wheel," O.H.G.  rad, Ger. Rad, Du. rad, 
O.Ir. roth; PIE *roto-  "to  run, to turn, to roll." 
Gardunerân "a charioteer," from garduné "chariot, car," from  gardun "wheel; heaven," from gardidan  "to 
turn, revolve." 
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aurora 
      
ušé 
 
Fr.: aurore    

A phenomenon consisting of luminous colorful arcs, rays, and streamers that appear in the Earth's upper 
atmosphere during the night with the greatest frequency in the northern and southern polar magnetic 
zones. It is caused by the emission of light from atoms excited by electrons accelerated along the planet's 
magnetic field lines. 

L. Aurora, the Roman goddess of dawn, akin to Av. uš-, ušah- "dawn," Skt. usas-, usah- "dawn," Gk. eos 
"dawn," Lith.  ausra "dawn," O.E. east "east," PIE *ausus- "dawn," from  *aus- "to shine." 

Ušé, from Av. uš-, ušah-, as above. 

Synonymous: šafaq(#) from  Ar. "the red glow  of dawn or sunset." 

aurora australis 
    %    
uše-ye daštari 
 
Fr.: aurore  australe    

The aurora in the Southern hemisphere, also called as Southern Lights. 

Synonymous: šafaq-e jonubi(#  
). 

  aurora;    south. 

aurora borealis 
        
uše-ye hudari 
 
Fr.: aurore  boréale    

The aurora in the Northern hemisphere, also called as Northern Lights. 

Synonymous: šafaq-e šomâli(# 	 ). 

  aurora;    north. 

auroral line 
  )"    %
  ~    
xatt-e uše-yi, tâne-ye ~ 
 
Fr.: raie  aurorale    

1) A prominent   forbidden  line in the spectra of the aurora at wavelengths of 5577 and 6300 Å giving 
the aurora its characteristic green and red colors. Both are emitted by atomic oxygen, the former in its 
transition from the second lowest excited electronic state (1S) to the lowest excited electronic state (1D), 
the latter in its transition from the lowest excited electronic state (1D) to the atomic ground state (3P). 
2) A forbidden line emitted by interstellar  ionized gas by several atomic species (O, O+, O++, N+, S++, etc.) 
corresponding to the transition from the state 1S to 1D.  forbidden line;  nebular  line;   transauroral 
line. 
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Auroral "relating  to   aurora;    line. 

Xatt or tâné  line; uše-yi relating to ušé  aurora. 

auroral zone 
  
      
zonâr-e uše-yi 
 
Fr.: zone aurorale    

A roughly circular  band around either geomagnetic pole above which there is a maximum of auroral 
activity. It  lies about 10 to 15° of geomagnetic latitude from the geomagnetic poles. 

Auroral "relating  to   aurora;    zone. 

Zonâr  zone; uše-yi relating to ušé aurora. 

authenticate (v.) 
  %
	 
    
râstin šomârdan 
 
Fr.: authentifier    

To establish as genuine.  
To prove beyond doubt the authorship or origin of (e.g. to authenticate a painting). 

From L.L. authenticus, from Gk.  authentikos "original, primary,  at first hand," from authent(es) "one who 
does things himself," from aut-, from autos "self, one's own," of  unknown origin, + -hentes "doer" + -
ikos  ics. 

Râstin "genuine, authentic," from râst "right, true; just,  straight" (Mid.Pers. râst true, straight, direct;" 
O.Pers. rsta- "straight, true," rs- "to be right, straight, true;" Av. rz- "to direct, put in line, set," razan- 
"order;" cf. Skt. raj-  "to direct, stretch," rjuyant-  "walking  straight;" Gk. orektos "stretched out;" L.  regere 
"to lead straight, guide, rule," p.p. rectus "right, straight;" Ger. recht; E. right;  PIE base *reg- "move in  a 
straight line," hence, "to direct, rule") + -in  adj. suffix.  
Šomârdan "to consider; to reckon, count, compute;" Mid.Pers. ôšmârtan, ôšmurtan "to reckon, calculate, 
enumerate, account for," from Av. base (š)mar- "to have in mind, remember, recall," pati-šmar- "to recall; 
to long for," hišmar-,  cf. Skt. smar- "to remember, become aware," smarati "he remembers," L. memor, 
memoria, Gk. mermera "care," merimna "anxious thought, sorrow," martyr "witness." 

authentication 
  %
	  %
	    
râstinšomâri, râstin-âzmâyi 
 
Fr.: authentification    

Computers: The process by which a user's identity is checked within the network to ensure that the user 
has access to the requested resources. 

Verbal noun of   authenticate (v.). 

author 
  %    
dâtâr 
 
Fr.: auteur    
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1) The writer of a book, article, or other text. One who practices writing as a profession. 
2) An originator or creator, as of a theory or plan. 
3) Author God. 

M.E. auctour, from  O.Fr. autor, from L.  auctor, "creator, enlarger, founder," literally  "one who causes to 
grow," from auctus, p.p. of augere "to increase," from PIE root aug- "to  increase". 

Dâtâr, from Mid.Pers.  dâtâr/dâdâr "creator, forgiver,"  from Av.  and O.Pers. dâtâr "creator," from dâ- "to 
create, make, appoint," Skt. dhatr "author, creator, preserver, bearer." The Mod.Pers. form of this word in 
classical literay works is dâdâr, used mainly as noun or adjective for "God, the creator". 

Synonymous: moalef(	6) Ar. loanword "gatherer, collector." 

authorship 
  %    
 
Fr.: paternité    

1) The act, fact, or occupation of writing. 
2) Source or origin, as of a book or idea. 

  author. 

auto-, aut- 
  )-    
xod- (#) 
 
Fr.: auto-, aut-    

Gk., from autos "self, one's own," of unknown origin. 

Xod-, from xod "self," Av.  hva- "self, own." 

autocorrelation 
  )	
    
xod-hambâzâneš 
 
Fr.: autocorrélation    

1) In radio astronomy, a process performed by an  autocorrelator.  
2) In statistics, a linear relation between values of a random variable over time.  
3) In electronics, a technique used to detect cyclic activity in a complex signal. 

Autocorrelation, from    auto- "self"  +   correlation. 

Xod-hambâzâneš, from xod- "self" + hambâzâneš correlation. 

autocorrelation function 
  $  )	
    
karyâ-ye xod-hambâzâneš 
 
Fr.: fonction  d'autocorrélation    

A mathematical function that describes the correlation between two values of the same variable at 
different points in time. 
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 autocorrelation;  function. 

autocorrelator 
  )	
    
xod-hambâzângar 
 
Fr.: autocorrélateur    

In radio astronomy, a spectrograph which correlates the signal with itself with various time delays, and 
extracts the frequency spectrum of the signal.  correlator. 

Autocorrelator, agent n. from  autocorrelate +  -or. 

Xod-hambâzângar, agent n. from xod- auto- + hambâzângar correlator. 

autoguider 
  )   )$    
xodrâhbar, râhbar-e xodkâr 
 
Fr.: autoguideur    

An electronic equipment used to automatically guide a telescope during long exposures. 

Autoguider from  auto- "self" + guider, fom O.Fr. guider "to guide, lead, conduct," from Germanic 
origin; akin to O.E. wltan "to look after" witan "to know," akin to O.H.G. wizzan "to know," L. videre "to 
see," Gk. eidenai "to know," idein "to see," Av. vaêd- "to know," Skt. veda "knowledge; finding. 

Xodrâhbar from xod- auto + râhbar "guide," from râh "way" + bar, from bordan "to lead." 

autoguiding 
  )  )$    
xodrâhbord, râhbord-e xodkâr 
 
Fr.: autoguidage    

The act or process of guiding a telescope automatically. 

 autoguider. 

automatic 
  )$    
xodkâr (#) 
 
Fr.: automatique    

Having a self-acting or self-regulating mechanism. 

From Gk. automatos "self-acting," from  auto- + matos "willing," from PIE *men- "to think;" compare 
with Av./O.Pers. man- "to think." 

Xodkâr from xod- auto- + kâr "acting, actor," from kardan "to do, act." 

automatic photometric telescope 
  
  
$  )$ %$  ~ ~    
durbin-e šidsanjik-e xodkâr, teleskop-e ~ ~ 
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Fr.: télescope photométrique automatique    

A telescope developed to perform photometric observations automatically. 

  automatic;   photometric;    telescope. 

autumn 
      
pâyiz (#) 
 
Fr.: automne    

The season of the year between summer and winter; it begins in the northern hemisphere at the autumnal 
equinox and ends at the winter solstice. 

O.Fr., from L. autumnus, a word probably of Etruscan origin. 

Pâyiz, from Mid.Pers. pâdiz or pâtez, from Proto-Iranian *pâti-z(a)ya-  "near winter," from  pâti "near" + 
*z(a)ya- "winter,"  compare with Av.  zyan- or zyam- "winter" (Skt. heman, Gk. xeimon, L. hiems). 

autumnal equinox 
  	
      
hamugân-e pâyizi 
 
Fr.: équinoxe d'automne    

One of the two points where the ecliptic crosses the celestial equator. At the autumnal equinox the Sun 
appears to be moving across the equator from the northern celestial hemisphere to the southern celestial 
hemisphere. The instant of the event. 

  equinox. 

averted vision 
  
  $    
negâh-e kaž (#) 
 
Fr.: regard  oblique    

The technique of looking slightly  to the side of a faint object being studied while continuing to concentrate 
on the object. The technique helps bring out details which otherwise would be missed by looking directly 
at an object. The reason is that the portion of the eye's retina that best detects dim light (fovea) is located 
all around the edges rather than the center. 

Averted p.p. from avert, from O.Fr. avertir,  from L. avertere "to  turn away," from    ab- "from, away"  + 
vertere "to turn" (cognate with Pers. gardidan "to turn");    vision. 

Negâh vision;  kaž "averted." 

Avogadro's law 
  #

        
qânun-e Avogâdro (#) 
 
Fr.: loi  d'Avogadro    

A statement according to which equal volumes of different gases contain an equal number of molecules 
under the same conditions of temperature and pressure. 
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After Amedeo Avogadro (1776-1856), Italian  chemist and physicist, who advanced the hypothesis in 
1811. 

Avogadro's number 
  .      
adad-e Avogâdro (#) 
 
Fr.: Nombre d'Avogadro    

The number of atoms in 12 grams of 12C; by extension, the number of atoms in a gram-atom (or the 
number of molecules in a mole) of any substance: 6.02 × 1023. 

Named after Amedeo Avogadro (1776-1856), whose law allowed other physicists to calculate Avogadro's 
number;   number. 

axial inclination 
  $      
darkil-e âsé 
 
Fr.: inclinaison  de l'axe    

The angle at which a planet's axis of rotation is tilted, with respect to that of the planet's orbit. 

Axial, adj. from    axis;   inclination. 

axial symmetry 
  		
      
hamâmuni-ye âse-yi 
 
Fr.: symmétrie axiale    

A symmetry with  respect to a line. A geometric configuration is said to have axial symmetry if it remains 
unchanged when rotated about a given line. 

Axial, adj. from    axis;   symmetry. 

axial tilt 
        
gerâ-ye âsé 
 
Fr.: inclinaison  de l'axe    

Same as  axial inclination. 

Axial, adj. from    axis;   tilt. 

axiom 
  
% *    
bondâšt (#), arzâqâzé (#) 
 
Fr.: axiome    

In any system of mathematics or logic, a statement or proposition from which secondary statements or 
propositions are derived. In modern practice, axiom and  postulate have the same meaning. 
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M.Fr. axiome, from L.  axioma, from Gk. axioma "authority,"  literally  "something worthy,"  from axioun 
"to think worthy,"  from  axios "worthy,"  from PIE adj. *ag-ty-o-  "weighty,"  from base *ag- "to drive, 
draw, move." 

Bondâšt, literally "taking  as the base," from bon "root, origin, base" + bondâšt "held," from dâštan to 
have, to hold, to maintain, to consider." 
Arzâqâzé, from arz "value" + âqâzé "beginning, principle," from  âqâz "beginning." 

axion 
  $
    
aksion (#) 
 
Fr.: axion    

A hypothetical weakly-interacting    boson of small mass required by models of  particle  physics in 
order to solve the strong CP problem and explain a number of observed astrophysical/cosmological 
phenomena, including  dark  matter, and the dimming of   type Ia   supernovae (  accelerating 
Universe). Photons traveling in the  intergalactic  medium would in  part turn into axions in the presence 
of magnetic fields. The transformed photons are not detected on Earth and therefore supernovae would 
appear fainter even if the Universe is not accelerating. 

Axion, first coined by Frank Wilczek  (2004 Nobel Prize in Physics) apparently after a brand of washing 
detergent! The reason seems to be the idea that the particle will iron out a wrinkle in the  standard 
model of fundamental particles and forces while solving the problem of the Universe's  missing mass. 

axis 
      
âsé (#) 
 
Fr.: axe    

1) One of the principal lines through the center of a figure or a solid, especially, the line which divides the 
figure or solid symmetrically. 
2) A fixed line  along which distances are measured or to which position are referred. 

L. axis "axle, pivot,"  akin to O.E. eax "axis, axle," Gk. axon "axle," Skt. aksa- "axle, axis, beam of a 
balance;" PIE base *aks- "axis." 

Âsé from Pers. dialects: Qâyeni asak "the shaft connecting the plough to the yoke," Lori esi "a pillar (used 
to put up a tribal tent)," variants hosi, hosin, Tabari âssen "the foot of a door on which it turns," cf. Skt. 
ISA- "pole or shafts of a carriage or plough," Av. aêša "the two shafts," Mod.Pers. xiš "plough(share)," 
Gk. oiax "handle of rudder, tiller,  helm," PIE base *ei-, *oi-  "pole, thill." 

Synonymous: mehvar(	3),  from Ar. 

axisymmetric 
  		
   -		
    
hamâmun-e âse-yi, âse-hamâmun 
 
Fr.: axisymétrique    

Having   axisymmetry. 

axisymmetry 
  		
   -		
    
hamâmuni-ye âse-yi, âse-hamâmuni 
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Fr.: axisymétrie    
Same as  axial symmetry. 
azimuth 
  
 	%    
sugân, samt 
 
Fr.: azimut    
Angular distance from the north point eastward to the intersection of the horizon with the vertical circle 
passing through the object. Azimuth is 0° for an object due north, 90° due east, 180° due south, and 270° 
due west. Altitude and azimuth constitue the the horizontal coordinate system. 
From O.Fr. azimut, from Ar. as-sumut "the directions, ways," pl. of as-samt "the direction, way." 
Sugân, from su "direction" + -gân direction suffix. 
azimuthal quantum number 
  .  $
%	  
    
adad-e kuântomi-ye sugâni 
 
Fr.: nombre quantique azimutal    
In quantum mechanics, a quantum number that distinguishes the different shapes of the orbitals. 
Azimuthal, adj. from  azimuth;  quantum number. 
Ångström unit (Å) 
  $  
%	    
yekâ-ye Ângštrom 
 
Fr.: unité d'Angström    
Unit of length used to describe wavelengths and interatomic distances. 1 Å = 10-10 m. 
Named after Anders Jonas Ångström, Swedish physicist and astronomer who founded the science of 
spectroscopy and discovered by studying the solar spectrum that there is hydrogen in the Sun's 
atmosphere. 
 unit. 
B star 
  % B    
setâre-ye B (#) 
 
Fr.: étoile B    
A star of  spectral type B, whose spectrum is marked by absorption lines of hydrogen; also known as B-
type star. B-type optical spectra are characterized by the presence of neutral He lines (mainly He I 4471 
Å) at about type B9. He I strengthens up to about B2, then decreases. Ionized helium (mainly He II 4541 
Å) first appears at about B0. Most metallic lines are absent or weak, except some absorption lines for the 
higher ionization states of  silicon,  oxygen,  carbon, and  magnesium. These are hot stars with 
 effective temperatures ranging from about 10,000 K at B9 to nearly 30,000 K at B0. They are between 
3 and 20  solar masses. Some famous examples include:  Rigel,  Achernar,  Hadar. 
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  star. 

B-type star 
  %  
  B    
setâre-ye gune-ye B 
 
Fr.: étoile de type O    

Same as  B star. 

B, letter of alphabet used in the  Harvard  classification;   type;   star. 

Baade-Wesselink method 
     -
$    
raveš-e Bâdé-Veselink (#) 
 
Fr.: méthode de Baade-Wesselink    

A method used to determine the size of certain types of pulsating stars, including Cepheids, from their 
magnitude variations (photometry) and the corresponding radial velocities (spectroscopy). 

Baade, from Walter (Wilhelm  Heinrich) Baade (1893-1960), German/American astronomer, who made 
important contributions to the research on variable stars; Wesselink, from Adriaan J. Wesselink (1909-
1995), Dutch/American astronomer, the originator of the method.   method. 

back- 
  -%-    
pas- (#), pošt- (#) 
 
Fr.: arrière    

Related to or located at the back "the side or surface opposite the front or face." 

Back, from M.E., from  O.E. bæc; akin to O.H.G. bah "back." 

Pas-, from pas "behind" (e.g.: pas-e pardé "behind the curtain"); Mid.Pers. pas "behind, before, after;" 
O.Pers. pas "after;" Av. pasca "behind (of space); then, afterwards (of time);" cf. Skt. pac "behind, 
after, later;" L. post "behind, in the rear; after, afterwards;" O.C.S. po "behind, after;" Lith.  pas "at, by;" 
PIE *pos-, *posko-. 
Pošt-, from pošt, variant of pas. 

back-end 
  -%    
pas-tah 
 
Fr.: back-end    

In a radiotelescope, the unit forming the end part of the reception chain. It generally consists of a 
spectrometer and performs frequency analysis of the signals.  front-end. 

Back-end, from   back + end, from O.E. ende, from P.Gmc. *andja, originally  "the opposite side," from 
PIE *antjo "end, boundary," from  base *anta-/*anti-  "opposite, in front of,  before." 

Pas-tah, from pas  back + tah "end," Mid.Pers. tah "bottom." The origin  of this term is not clear. It may 
be related to Gk. tenagos "bottom, swamp," Latvian tigas<*tingas < *tenegos "depth," PIE  *tenegos 
"water bottom." 
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background 
  -	  
 	
    
paszaminé, zaminé (#) 
 
Fr.: fond    

General: That part of a view or scene that serves as a setting for the main objects, persons, etc. 
Astron.: The part of an observed field which is not physically related to the objects of interest and lies 
behind them. 

Background, from   back- + ground, from  M.E., from O.E. grund;  akin to O.H.G. grunt "ground." 

Paszaminé, from pas- back- + zaminé "ground," from zamin "ground,"    earth. 

  foreground. 

background noise 
  
   -	
 ~ 	
    
nufe-ye paszaminé, ~ zaminé 
 
Fr.: bruit  du fond    

An unwanted signal in a system which is producing or recording a signal. For instance, a randomly 
fluctuating signal superimposed on the signal from a cosmic radio source. 

  background;   noise. 

background radiation 
  %  -	
 ~ 	
    
tâbeš-e paszaminé, ~ zaminé 
 
Fr.: rayonnement du fond    

The isotropic residual microwave radiation in space left from the primordial  Big Bang.   cosmic 
background radiation. 

  background;   radiation. 

backscatter 
  ) -$

   
) D) -$
    
1) pas-parâkandan; 2), 3) pas-parâkaneš 
 
Fr.: rétrodiffusion    

1) (v.tr.) To deflect photons or particles in a direction opposite to their initial  path. 
2) Same as  backscattering.  
3) The radiation or particles so deflected. 

From   back +   scattering. 

backscattered light 
  
   -$
    
nur-e pas-parâkandé 
 
Fr.: lumière rétrodiffusée    

115
The light that has undergone  backscattering. 

  backscatter;   backscattering. 

backscattering 
  -$
    
pas-parâkaneš 
 
Fr.: rétrodiffusion    

Scattering of radiation or particles through angles greater than 90° with respect to the original direction of 
motion. 

  scattering. 

backup 
  %
    
poštvân (#) 
 
Fr.: sauvegarde    

A copy of computer files that is stored separately from the original in order to protect against loss of data. 

Backup "substitute, support," from   back + up. 

Poštvân "prop, support, help" from pošt  back + -vân suffix denting protection, variant of  -bân. 

backup program 
  
	  $    
barnâme-ye yadaki (#) 
 
Fr.: programme de remplacement    

An auxiliary  observing program to be carried out at telescope in case the atmospheric conditions make the 
main program unfeasible. 

Backup, from   back + up;   program. 

Barnâmé program;  yadaki "reserve, substitute," from yadak "a led horse." 

backwarming effect 
   C   	    
oskar-e forugarmi 
 
Fr.: effet de rétro-réchauffement    

A sort of greenhouse effect in stellar atmospheres where the deeper layers heat up due to overlying 
opacity. The presence of numerous bound-bound opacities of metals amplifies the scattering of photons, in 
particular their backscattering, forcing the temperature to increase in order to conserve the radiation flux 
and the transport of energy from the interior to the outer parts of the atmosphere. 

Backwarming, from   back + warm, from  O.E. wearm, from P.Gmc. *warmaz; O.H.G., Ger. warm, from 
PIE *ghworm-/*ghwerm-;  cf. Skt. gharmah "heat," O.Pers./Av. garma- "hot, warm," Mod.Pers. garm; 
garmâ "warm; warmth,"  Gk. thermos "warm," L. formus "warm,"  fornax "oven"  + -ing.   effect. 
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Oskar  effect; forugarmi, from  foru- "down, below,"  from Mid.Pers. frô,  frôt, fru,  O.Pers. fravata 
"downward, forward"  + garm "warm,"  as explained above, + -i, noun former.. 

bad column 
  %
           
sotun-e bad 
 
Fr.: mauvaise colonne    

Column of a   CCD detector that does not correctly read out charge. 

Bad, from M.E. badde, but the origin of the word is not clear;   column. 

Sotun column; bad, from  Mid.Pers. wad, maybe from Old Iranian *vata-  "small;" cf.  Scythian bata- 
"small, bad," Sogdian wty "suffer, sorrow." 

Baily's beads 
  	   	  ~    
mohrehâ-ye Beyli, morvâridhâ-ye ~ (#) 
 
Fr.: perles de Baily    

A phenomenon that occurs during a total eclipse of the Sun. Just prior to and after totality, sunlight shines 
through the lunar valleys on the Moon's limb, causing the dark face of the Moon to appear to be 
surrounded by a shining "necklace of pearls". 

Baily, from Francis Baily  (1774-1844), English amateur astronomer, who discovered the phenomenon 
during the solar eclipse of 1836. Beads "a necklace of beads or pearls; a rosary," from bead "a small, often 
round piece of material, such as glass, plastic, or wood, that is pierced for stringing or threading," from 
M.E. bede "rosary bead," from O.E. bed, bedu, gebed "prayer;" PIE *gwhedh- "to ask, pray". 

Mohrehâ "beads," from mohré "a kind of small shell resembling pearls; glass or coral beads" + -hâ plural 
suffix; morvâridhâ  "pearls." 

Balance 
  %    
Tarâzu (#) 
 
Fr.: Balance    

The constellation   Libra. 

ballistic 
  %$    
partâbik (#) 
 
Fr.: balistique    

Of or relating to   ballistics. 

ballistic missile 
  	$     %$    
mušak-e partâbik (#) 
 
Fr.: missile balistique    

117
A missile that after being launched and guided in the early part of its flight, travels unpowered in a 
ballistic trajectory. 

Ballistic missile, from    ballistic  +   missile. 

ballistic panspermia 
  
%  %$    
dâne-gostard-e partâbik 
 
Fr.: panspermie balistique    

Transfer of microbes and biochemical compounds from a planet to another due to meteorotic impacts. 
Debris being knocked off a planet like Mars can reach escape velocity and enter the atmosphere of another 
planet with passenger micro-organisms intact. 

  ballistic;    panspermia. 

ballistic trajectory 
  %  %$    
tarâyeš-e partâbik 
 
Fr.: trajectoire  balistique    

A curved path followed by an unpowered object that is being acted upon only by gravitational forces and 
the friction of the medium through which  it moves. 

  ballistic;    trajectory. 

ballistic wave 
  	   %$    
mowj-e partâbik 
 
Fr.: onde balistique    

Audible disturbance or wave caused by the compression of air ahead of a projectile in flight. 

  ballistic;    wave. 

ballistics 
  %$ %
    
partâbik (#), partâbšenâsi (#) 
 
Fr.: balistique    

The science of the motion and behavior of projectiles. The study of the functioning of firearms. 

From L. ballista  "ancient military  machine for hurling stones," from Gk. ballistes, from  ballein "to throw," 
from PIE *gwele- "to  throw". 

Partâbik, from partâb  "a throw, an arrow that flies far," partâbidan  "to throw,"  + -ik   -ics. Partâbšenâsi, 
from partâb + šenâsi  -logy. 

balloon astronomy 
  )%
  
 
-)%
    
axtaršenâsi bâ bâlon, bâlon-axtaršenâsi 
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Fr.: astronomie en ballon    

A branch of modern astronomy in which balloons are used to carry telescopes and instruments to high 
altitudes (up to 50 km) for observation. 

Balloon, from Fr. ballon,  from It.  dialectal ballone, augmentative of balla, ball, from  P.Gmc. *ball-,  from 
PIE *bhel- "to blow,  swell".    astronomy. 

Axtaršenâsi astronomy; bâlon, from  Fr. ballon. 

balloon-borne telescope 
  
  
- %$ ~    
durbin-e bâlon-bord, teleskop-e ~ 
 
Fr.: télescope porté par ballon    

A remotely guided or automatic telescope carried to high altitudes by a balloon. 

  balloon astronomy; borne "a past participle of bear," from  O.E. beran "bear, bring, wear," from 
P.Gmc. *beranan (O.H.G. beran, Goth. bairan "to  carry"), from  PIE root *bher-;  "to carry;" compare with 
Av./O.Pers. bar- "to bear, carry," barere "to bear (infinitive),"  bareri "a female that bears (children), a 
mother," Mod.Pers. bordan "to carry," Skt. bharati  "he carries," Gk. pherein, L. fero "to  carry."  
telescope. 

  balloon astronomy. Bord in bâlon-bord  "borne, carried," from Mod.Pers. bordan "to  bear, carry," as 
explained above. Durbin  telescope. 

Balmer 
  	    
Bâlmer 
 
Fr.: Balmer    

From Johann Jakob Balmer (1825-1898), Swiss mathematician and physicist, who explained the visible 
spectral lines of the hydrogen spectrum in 1885. 

Balmer continuum 
  %   	    
peyvastâr-e Bâlmer 
 
Fr.: continuum de Balmer    

A continuous range of wavelengths in the Balmer spectrum of hydrogen corresponding to transitions 
between the energy levels n = 2 and n = . 

  Balmer;   continuum. 

Balmer decrement 
  $  	    
kâhe-ye Bâlmer 
 
Fr.: décrément de Balmer    

The intensity ratio among the couple of relatively adjacent Balmer lines, for example H//H2  and H2/H+, 
which have well-known theoretical values. They are used to determine the interstellar extinction. 
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 Balmer;  decrement. 

Balmer discontinuity 
  
%   	    
nâpeyvastegi-ye Bâlmer 
 
Fr.: discontinuité de Balmer    

An abrupt decrease in the intensity of the continuum at the limit of the  Balmer series of hydrogen (at 
about 3650 Å), caused by the energy absorbed when electrons originally in the second  energy level are 
ionized. Same as  Balmer jump. 

 Balmer;  discontinuity. 

Balmer formula 
     	    
disul-e Bâlmer 
 
Fr.: formule de Balmer    

A special solution of the mathematical formula which represents the wavelengths of the various spectral 
series of hydrogen in which the lower energy level is n = 2. 

 Balmer;  formula. 

Balmer jump 
    	    
jaheš-e Bâlmer 
 
Fr.: saut de Balmer    

Same as  Balmer discontinuity. 

 Balmer. The etymology of jump is not clear; maybe akin to Low German gumpen "to jump." 

Jaheš, verbal noun from jah, present tense stem of jahidan "to jump" + -eš noun suffix. 

Balmer limit 
  
  	    
hadd-e Bâlmer 
 
Fr.: limite de Balmer    

The wavelength in the blue end of the  Balmer series, at 3646 Å, near which the separation between 
successive lines decreases and approaches a  continuum. 

 Balmer;  limit. 

Balmer lines 
  
  	   ~    
xatthâ-ye Bâlmer, tânehâ-ye ~ 
 
Fr.: raies de Balmer    

The  spectral lines making up the  Balmer series. 
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 Balmer;  line. 

Balmer series 
  	   	    
seri-ye Bâlmer (#) 
 
Fr.: série de Balmer    

A series of hydrogen  spectral lines (H/, H2, H+, and others) that lies in the visible portion of the 
spectrum and results when electrons from upper  energy levels (n > 2) undergo  transition to n = 2.  
Historically, Balmer emission lines (mainly H/) from ionized nebulae were first observed by O. Struve 
and C. T. Elvey (1938, ApJ 88, 364). This was an important indication of the existence of hydrogen, in the 
ionized state, in the  interstellar medium. 

 Balmer;  series. 

band 
      
bând (#) 
 
Fr.: bande    

General:1) A strip serving to encircle and bind one object or to hold a number of objects together. 2) A 
strip or stripe that contrasts with something else in color, texture, or material. 
Physics: 1) A specific range of wavelengths or frequencies of electromagnetic radiation. 
2) Closely packed spectral lines that appear to form a continuous group.  absorption band;  emission 
band. 

From M.E. bende, O.E. bend, from O.Fr. bande, bende, P.Gmc. *bindan, from PIE *bendh- "to bind" (cf. 
Goth bandi "that which binds; Av./O.Pers. band- "to bind, fetter," banda- "band, tie," Skt. bandh- "to 
bind, tie, fasten," bandhah "a tying, bandage." 

Bând, adoption from E. band, which is cognate and synonymous with Pers. band, present tense stem of 
bastan "to bind, shut," Mid.Pers. bastan, band, Av./O.Pers. band-, as explained above. 

 strip. 

band head 
  	 	      
bândsar, sar-e bând 
 
Fr.: tête de bande    

A location on the spectrogram of a molecule at which the lines of a band stack. 

Band head, from  band + head, from O.E. heafod "top of the body," also "upper end of a slope," also 
"chief person, leader," from P.Gmc. *khaubuthan, from PIE *kauput- "head" (cf. Skt. kaput-, L. caput 
"head," Lori kapu "head," kapulek "skull, middle of the head"). 

Bândsar, from  bând + sar "head," soru, sorun "horn," karnâ "a trumpet-like wind instrument" 
(originally made from animal horns), variant sornâ "a wind instrument;" Mid.Pers. sar "head," sru "horn;" 
Av. sarah- "head," sr	- "horn, nail;" cf. Skt. iras- "head, chief;" Gk. kara "head," karena "head, top," 
keras "horn;" L. cornu "horn," cerebrum "brain;" P.Gmc. *khurnaz (E. horn; Ger. Horn, Du. horen), from 
PIE *ker- "head, horn." 

band spectrum 
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        
binâb-e bândi 
 
Fr.: spectre de bande    

A spectrum which consists of a number of bands each having one sharp edge. Each band is composed of a 
large number of closely spaced emission or absorption lines. Band spectra are typical of molecules. Bands 
produced by titanium oxide, zirconium oxcide, and carbon compounds are characteristic of low 
temperature stars. 

Band spectrum, from   band +   spectrum. 

Binâb-e bândi, from binâb  spectrum + bândi, relating to bând  band. 

band-pass 
  	-    
gozar-bând 
 
Fr.: bande passante    

A range of frequencies that can pass through a filter such as one in an electrical circuit. 

From   band + pass, from O.Fr. passer, from V.L. *passare "to step, walk, pass," from L.  passus "step, 
pace;" cf. Pers. pâ "foot," pey "step." 

Gozar-bând, from gozar "passage, transit, passing," gozaštan "to pass, cross, transit," from Mid.Pers. 
vitârtan + bând  band. 

bandpass filter 
  	   	-    
filtr-e gozar-bând 
 
Fr.: filtre  de bande    

An electric filter  that transmits a known band of frequencies but suppresses unwanted frequencies above 
and below this band. 

  bandpass;  filter. 

bandwidth 
  -    
bândpahnâ 
 
Fr.: largeur  de bande    

The portion of the electromagnetic spectrum that is permitted to pass through an electronic device, such as 
a radio telescope detector. The term refers to either a wavelength interval or a frequency interval. 

Bandwidth, from   band +   width. 

Bândpahnâ, from bând  band + pahnâ  width, from pahn "wide,"    broad. 

bar1 
  	    
bâr (#) 
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Fr.: bar    

A unit of pressure, not belonging to the International System (SI), equivalent to 106 dynes per sq. cm and 
0.987 atmospheres. 

From Gk. baros "weight,"  cf. Skt guru, L. gravis;  PIE *gwere- "heavy;"  cf. Pers. bâr "weight," gerân 
"heavy," L. brutus "heavy, dull,  stupid, brutish," Skt. bhara- "burden, load,"  bharati "he carries;" PIE 
*bher- "carry,  give birth." 

bar2 
      
milé (#) 
 
Fr.: bar    

A bar-shaped accumulation of stars in galaxies, created by density waves in spiral galaxies.  barred 
spiral galaxy. 

From O.Fr. barre, from V.L.  *barra  "bar, barrier,"  or perhaps from Gaulish *barro "summit." 

> bar2 = milé (#)       

Fr.: bar 
 
A bar-shaped accumulation of stars in galaxies, created by density waves in spiral galaxies.  barred 
spiral galaxy.  
 
From O.Fr. barre, from V.L.  *barra  "bar, barrier,"  or perhaps from Gaulish *barro "summit."  

barium 
  	    
bâriyom (#) 
 
Fr.: barium    

A whitish, malleable, metallic  chemical element; symbol Ba. Atomic number 56; atomic weight 137.33; 
melting point 725°C; boiling  point 1,640°C; specific gravity  3.5 at 20°C. Barium was discovered by the 
Swedish pharmacist and chemist Carl Wilhelm Scheele in 1774. It was first isolated by the British chemist 
Humphry Davy in 1808. 

From Mod.L., from  Gk. barys "heavy," from  the mineral barytes "heavy spar" (BaSO4), in which the 
element was discovered; cognate with Pers. bâr "weight,"  bar. 

barium star 
  	   	    
setâre-ye bâriyomi 
 
Fr.: étoile à barium    

A type of star, usually G or K    giants, whose spectra show unusually strong absorption lines of  
barium,   strontium, and other   s-process elements. 

  barium;   star. 

barn 
  	    
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bârn (#) 
 
Fr.: barn    

In nuclear physics, unit of area for measuring the cross-sections of nuclei. 1 barn equals 10-24 sq. cm. 

Barn, from O.E. bereærn "barn," lit.  "barley house," from bere "barley" + aern "house." The use of barn 
in nuclear physics comes from the fact that the term denotes also "an unexpectedly large quantity of 
something." It seems that when physicists were first studying nuclear interactions, they found out that the 
interaction probabilities, or cross-sections, were far more larger than expected; the nuclei were `as big as a 
barn'. 

Barnard 
  		    
Bârnârd 
 
Fr.: Barnard    

From Edward Emerson Barnard (1857-1923) American astronomer who made several obserational 
discoveries. 

Barnard's loop 
  	   		    
gerdâl-e Bârnârd 
 
Fr.: boucle de Barnard    

A very faint nebular shell of huge size enveloping the central portion of Orion. 

Named after  Barnard,  who discovered the loop in 1895;   loop. 

Barnard's star 
  	   		    
setâre-ye Bârnârd 
 
Fr.: étoile de Barnard    

A   red dwarf in  the constellation   Ophiuchus discovered in 1916 by E.E. Barnard, that until 1968 had 
the largest  proper motion of  any star. It moves on the sky 10.3 arcseconds per year, which means that it 
travels the equivalent of a lunar diameter every 180 years. It is the second nearest star system to the Sun. 

In honor of   Barnard;    star. 

barometer 
  	     
fešârsanj (#) 
 
Fr.: baromètre    

Instrument for measuring the atmospheric pressure. It is used in determining height above sea level and 
predicting changes in weather. 

Barometer, from baro- combining  form of Gk. baros "weight"    bar1 +   -meter. 

Fešârsanj, from fešâr "pressure," fešârdan "to press, squeeze" + sanj -meter. 
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barometric law 
    	 ~ 	    
qânun-e fešârsanji, ~ fešârsanjik 
 
Fr.: loi  barométrique    

The atmospheric pressure decreases exponentially from any reference surface as the altitude increases. 

  barometer;   law. 

Qânun  law, fešârsanji, fešârsanjik "barometric," from  fešârsanj  barometer. 

barotropic gas 
    		    
gâz-e fešârgard 
 
Fr.: gaz barométrique    

A gas whose density is a function solely of pressure. 

Barotropic, from  baro- combining form  og Gk. baros "weight"    bar;1 + -tropic "turned toward,"  from 
Gk. -tropos "a turn, way, manner," from tropein  "to turn," from  PIE base *trep- "to turn"  (cf. L. trepit  "he 
turns");   gas. 

Fešârgard, from fešâr  "pressure" + gard "turning,  changing," from gardidan  "to turn, to change," 
Mid.Pers. vartitan, Av.  vart- "to turn, revolve," Skt. vartati,  L. vertere, O.H.G. werden "to become; PIE 
*werto, *wer-. 

barotropy 
  	 	     
fešârgardi 
 
Fr.: barotropie    

A state of a fluid in which  the surfaces of constant density (isosteric) coincide with surfaces of constant 
pressure (isobaric). A gas whose density is a function solely of pressure. 

  barotropic gas. 

barred 
  	     
miledâr, milei 
 
Fr.: barré    

Having a bar like structure. 

  bar. 

barred spiral galaxy 
    	  	 ~ ~     
kahkašân-e mârpic-e miledâr 
 
Fr.: galaxie spirale  barrée    

A spiral galaxy that exhibits a bar-shaped structure in its nucleus.  bar.2 
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 barred;  spiral;   galaxy. 

Kahkašân galaxy; mârpic spiral; miledâr barred. 

barrel distortion 
        
cowlegi-ye celiki (#) 
 
Fr.: distortion en barillet    

A defect in an optical system in which magnification decreases with distance from the optical axis, 
whereby the image of a square appears barrel-shaped. Opposite of  pincushion distortion. 

Barrel, M.E. barel, from O.Fr. baril;  distortion. 

Cowlegi distortion; celiki, relating to celik "barrel". 

barrier 
  	    
varqé (#) 
 
Fr.: barrière    

General: Anything that prevents passage or blocks. 
Physics: 1) A region where the potential energy is greater than the total energy of a particle, whereby the 
particle cannot go through.  
2) The depletion layer of a P-N junction in a diode. 

O.F. barrière "obstacle," from V.L. *barraria, from *barra "bar, barrier." 

Varqé, from varq "a mound, a dam" + -é nuance suffix. Varq is probably related to Av. vâra- "barrage," 
vara- "enclosure," var- "castle," Mid.Pers. var "enclosure," from Av. root var- "to cover, to conceal;" 
variants: barq (Torbat Heydariyei), valgâ (Âštiyâni), var (Qomi); cf. Skt. vatra- "a dike, a dam,"varana- 
"rampart, wall," from vr- "to obstruct, close, cover, hide; to choose." 

barycenter 
  	    
gerânigâh (#) 
 
Fr.: barycentre    

The center of mass of a system of bodies. 

From Gk. barus "heavy,"  bar1 +  center. 

Gerânigâh, from gerâni "weight;" cognate with Gk. barus; PIE *gwere-;  bar1 + gâh "place." 

Barycentric Coordinate Time (TCB) 
    	  	    
zamân-e hamârâ-ye gerânigâhi 
 
Fr.: temps-coordonnée barycentrique (TCB)    

A  coordinate time having its spatial origin at the solar system barycenter. It is intended to be used as 
the independent variable of time for all calculations pertaining to orbits of planets, asteroids, comets, and 
interplanetary spacecraft in the solar system.  Barycentric Dynamical Time (IDB). 
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 barycenter;  coordinate;  time. 

Barycentric Dynamical Time (TDB) 
      	    
zamân-e tavânik-e gerânigâhi 
 
Fr.: temps dynamique barycentrique (TDB)    

A time scale previously used in calculations of the orbits of solar system objects (planets, asteroids, 
comets, and interplanetary spacecrafts). It was based on the Terrestrial Dynamical Time, but took the 
relativistic effect of time dilation into account to move the origin to the solar system barycenter. It is now 
superseded by  Barycentric Coordinate Time (TCB). 

 barycenter;  dynamical;  time. 

baryon 
  	    
bâriyon (#) 
 
Fr.: baryon    

Any of the class of the heaviest subatomic particles that includes  protons,  neutrons, as well as a 
number of short-lived particles whose decay products include protons. Baryons obey the  Fermi-Dirac 
statistics. 

Gk. barus "heavy" + -on, from "fermion. 

Bâryion, from baryon. 

baryon number 
    	    
adad-e bâriyoni (#) 
 
Fr.: nombre baryonique    

The difference between the total number of baryons and the total number of antibaryons in a system of 
subatomic particles. 

 baryon;  number. 

baryonic matter 
    	    
mâde-ye bâriyoni (#) 
 
Fr.: matière baryonique    

Ordinary atter composed of  baryons, i.e.  protons and  neutrons, as distinct from  non-baryonic, 
exotic forms. 

Adj. of  baryon;  matter. 

baseline 
  -
 -    
pâye-xatt, pâye-tâné 
 
Fr.: ligne de base    
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1) In radio interferometry, the separation between the electrical, or phase centers of two interferometer 
elements.  
2) In spectroscopy, the contribution to a spectrum from phenomena that are not of astronomical interest, 
such as frequency dependent properties of the receivers, or by astronomical sources other than those under 
study. 

Baseline, from base (from O.Fr. bas, from L. basis "foundation," from  Gk. basis "step, pedestal," from 
bainein "to step") +   line. 

Pâye-xatt, pâye-tâné, from pâyé "base" (from pâ, pây "foot," "from Mid.Pers.  pâd, pây , Av. pad-, Skt. 
pat, Gk. pos, gen. podos, L. pes, gen. pedis, PIE *pod-/*ped-) + xatt or tâné line. 

basin 
  
    
howzé (#) 
 
Fr.: bassin    

A large impact crater on a planet or moon, typically several hundred kilometers across, flooded with 
basaltic lava and surrounded by concentric rings of faulted cliffs. 

From O.Fr. bacin, from V.L.  *baccinum, from  L. bacca "water vessel," perhaps originally Gaulish. 

Howzé, from howz "pond, a large reservoir of water" (from Ar. hauz) + -é noun suffix. 

Be star 
  	  eB    
setâre-ye Be 
 
Fr.: étoile Be    

A hot star of   spectral type B showing   Balmer lines in  emission. Be stars are fast rotators (spinning 
at about 200 km/sec) and have strong  stellar winds with important   mass loss. 

B, referring to the spectral type; e for emission lines;  star. 

beam 
      
tâbé (#) 
 
Fr.: 1) faisceau, 2) lobe, 3) tache de diffraction    

1) A collection of  nearly parallel light rays or a concentrated stream of particles.  
2) The area of the sky being observed at any one time by a radio telescope.  
3) The size of the diffraction pattern; synonymous with point spread function. 

M.E. beem, from O.E. beam "tree;" akin to O.H.G boum "tree," Ger. Baum. 

Tâbé, from tâb; tâbidan "light;  to shine" + é noun suffix. 

beam efficiency 
  	      
kârâi-ye tâbé 
 
Fr.: efficacité de lobe    
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A parameter indicating the quality of an antenna as a direction measuring device. It is given by the ratio of 
the total received power contained in the main beam of an antenna to the total power (including the 
sidelobes); the same as main beam efficiency.  beamwidth. 

  beam;  efficiency. 

Kârâi  efficiency;  tâbé  beam. 

beam splitter 
  	      
fâqgar-e tâbé 
 
Fr.: lame séparatrice    

A partially  reflecting mirror  which permits a part of the light beam to pass through and reflects the rest. 

  beam; splitter, from to split,  from M.Du.  splitten, from P.Gmc. *spl(e)it-,  PIE *(s)plei-  "to split, 
splice." 

Fâqgar, from fâq "split,  breach, division" + tâbé  beam. 

beam switching 
  	      
degarbâni-ye tâbé 
 
Fr.: permutation de lobe    

In single dish radio astronomy, any technique which forms the difference of signals received from two (or 
more) pointings on the sky without physically moving  the main reflector of the antenna. By rapidly 
forming differences between sky positions that do and do not contain astronomical sources, beam 
switching can minimize the corruption of spectral baselines by non-idealities in the instrumental frequency 
response, or of continuum observations by atmospheric fluctuations. 

  beam;  switching. 

beamwidth 
  -    
tâbe-pahnâ 
 
Fr.: largeur  de lobe    

The angle between the two directions in the main beam at which the power response has fallen to half its 
maximum value.   beam efficiency. 

From   beam +   width. 

Tâbe-pahnâ, from tâbé beam + pahnâ "width,"    broad. 

beat 
      
zaneš (#) 
 
Fr.: battement    
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The periodic and alternatively strengthening and weakening of two waves of similar frequencies when 
they interfere with one another. In particular, the soft and loud sounds created by the interference of two 
sound waves of similar frequencies. 

M.E. beten, from O.E. beaten, from P.Gmc. *bautan; IER *bhau-  "to strike." 

Zaneš, noun from zan- present tense stem of zadan "to beat, strike" + -š verbal noun suffix. Zadan from 
Mid.Pers. zatan, žatan; O.Pers./Av. jan-, gan- "to strike, hit, smite, kill"  (jantar-  "smiter");  cf. Skt. han- 
"to strike, beat" (hantar- "smiter,  killer");  Gk. theinein "to strike;"  L. fendere "to strike, push;" Gmc. 
*gundjo "war, battle;"  PIE *gwhen- "to strike, kill." 

beat Cepheid 
     !"#$%      
kefeusi-ye zaneši 
 
Fr.: Céphéïde à battement?    

A Cepheid variable in which two or  more almost identical periods of variability  pass into and out of phase 
with each other, producing periodic amplitude fluctuations in their light  curves. Beat periods are typically 
about 2 hours. 

  beat;   Cepheid. 

Becklin-Neugebauer object 
  	  -&	    
barâxt-e Becklin-Neugebauer 
 
Fr.: objet de Becklin-Neugebauer    

A compact infrared source in the Orion molecular cloud (OMC-1).  It is thought to be a very dusty 
compact H II region surrounding a young B0 or B1 star. 

After Eric Becklin  (1940-), and Gerry Neugebauer (1932-) who discovered the object in 1967;  object. 

becquerel 
  	     
becquerel (#) 
 
Fr.: becquerel    

The   SI unit of   radioactivity.  One becquere corresponds to the  disintegration of one atom per 
second. Abbreviation: Bq.   curie. 

Named for the French physicist Henri Becquerel (1852-1908), who discovered radioactivity in 1896. 

bedrock 
  	    
sangbastar (#) 
 
Fr.: socle    

Solid rock present beneath any soil, sediment or other surface cover. In some locations it may be exposed 
at earth's surface. 

130
Bedrock, from bed (O.E. bed, from P.Gmc. *badjam "sleeping place dug in the ground;" PIE *bhedh- "to 
dig, pierce") + rock, (O.E. rocc, from Old North Fr. roque, from M.L. rocca, from V.L. *rocca, of 
uncertain origin). 
Sangbastar, from sang stone, rock," (Mid.Pers. sang, O.Pers. aanga-, Av. asenga- "stone;" PIE *aken-. 
These terms are related to Mod.Pers. âsmân "sky," O.Pers./Av. asman- "stone; sky.") + bastar "bed" 
(Mid.Pers. vistarak, cognate with Mod.Pers. gostar "a bed; spreading; scatterer," Av. star-, starta- 
"spread," from star- "to spread," Skt. strnâti). 
Beehive Cluster 
        
xuše-ye kandu 
 
Fr.: amas de la ruche    
 Praesepe. 
Belinda (Uranus XIV) 
      
Belindâ 
 
Fr.: Blinda    
One of the small satellites of Uranus discovered from the Voyager 2 photographs taken during its 
encounter with the planet in 1986. 
Named after the heroine in Alexander Pope's The Rape of the Lock. 
Bellatrix (+ Orionis) 
  	 	    
Bellatriks, Merzam 
 
Fr.: Bellatrix    
A bright, blue  giant star (  spectral type B2 III), one of the main stars of the constellation  Orion. 
With a visual magnitude of 1.64, it is about 1000 times more luminous than the Sun, and lies at a distance 
of 243  light-years. 
From L. bellatrix "a female warrior," fem. of bellator, from bellum "war." 
Merzam, Ar. name of the star; its other name is Nâjed. 
belt 
  	    
kamarband (#) 
 
Fr.: ceinture    
A strip of leather or cloth worn around the waist. Something that resembles this type of band, e.g.  
Gould's Belt,  Belt of Venus. 
O.E. belt, from P.Gmc. *baltjaz, from L. balteus "girdle;"  Orion. 
Kamarband "belt," from kamar "waist" (Mid.Pers. kamar "waist; belt, girdle," Av. kamarâ- "belt") + band 
"a band, tie, belt." 
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Belt of Orion 
  	    		    
kamarband-e Šekârgar 
 
Fr.: Baudrier d'Orion    

The three stars Delta (E), Epsilon (0), and Zeta (;) Orionis which form the belt of the mythological figure 
of the constellation  Orion. 

 belt;   Orion;  Gould's Belt. 

Kamarband belt, Šekârgar Orion. 

Belt of Venus 
  	        
kamarband-e Nâhid 
 
Fr.: Ceinture de Vénus    

A pink to brownish border above the horizon separating the Earth's dark shadow on the sky from the sky 
above it. The Belt of Venus appears during a cloudless twighlight just before sunrise or after sunset. It is 
due to scattered red sunlight in the atmosphere. Also called anti-twilight arc. 

 belt,  Venus. 

Kamarband belt; Nâhid Venus. 

Berenice's Hair 
      
Gisu 
 
Fr.: Chevelure de Bérénice    

 Coma Berenices. 

Bernoulli's theorem 
  	  	    
farbin-e Bernoulli 
 
Fr.: théorème de Bernoulli    

A statement of the conservation of energy in the steady flow of an incompressible, inviscid fluid. 
Accordingly the quantity (p/) + gz + (v2/2) is constant along any streamline, where p is the fluid 
pressure, v is the fluid velocity, F is the mass density of the fluid, g is the acceleration due to gravity, and z 
is the vertical height. This equation affirms that if the internal velocity of the flow goes up, the internal 
pressure must drop. Therefore, the flow becomes more constricted if the velocity field within it increases. 

After Daniel Bernoulli (1700-1782), the Swiss phyicist and mathematician who put forward the theorem 
in his book Hydrodynamica in 1738;  theorem. 

Bessel 
      
Besel 
 
Fr.: Bessel    
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From Friedrich Wilhelm  Bessel (1784-1846), German astronomer and mathematicians, who made 
fundamental contributions to positional and spherical astronomy. 

Bessel equation 
          
hamugeš-e Besel 
 
Fr.: équation de Bessel    

A linear second-order differential equation, the solutions to which are called Bessel functions. 

From   Bessel;  equation 

Hamugeš equation. 

Besselian year 
        
sâl-e Beseli 
 
Fr.: année besselienne    

The period taken for the right ascension of the mean Sun to increase by 24 hours. The starting point is 
when the mean Sun's longitude is 280°, corresponding roughly to January 1. It is virtually the same as the 
tropical year. 

Besselian, from   Bessel;  year. 

Sâl  year. 

best fit 
  	      
behtarin saz 
 
Fr.: meilleur  ajustement    

In a scatter plot, a mathematical line or curve that passes as near to as many of the data points as possible. 

Best, M.E., from O.E. betst, akin toi O.E. bot "remedy." Fit,  from M.E.  fitten "to marchal troops," from  or 
akin to M.Dutch vitten "to  be suitable." 

Behtarin supperlative of beh "good, fine" (Mid.Pers. veh "better, good," O.Pers. vahav-, vahu-, Av. vah-, 
vohu- "good," cf. Skt. vasu- "good," Hittite  wasu-, Gaulish vesus "good") + saz, from sazidan "to be fit, 
proper," from Mid.Pers. saz, sazistan "to be fitting, proper." 

Beta Cephei 
  -'    
betâ Kefeus 
 
Fr.: bêta Céphée    

The second brightest star in the constellation  Cepheus and the prototype of  Beta Cephei variables. It 
is a variable B2 type   giant star with a visual magnitude of 3.23 varying  with a period of 4.57 hours. Its 
mass is a dozen times that of the Sun. Beta Cephei is a  triple system lying at a distance of about 600  
light-years. The inner   spectroscopic companion,   spectral type A, is only about 45 AU away, and 
takes around 90 years to orbit. The third visual companion is at least 2400 AU away, with an orbital 
period of at least 30,000 years. 
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Beta (2), the second letter of the Gk. alphabet;  Cepheus. 

Beta Cephei variable 
  	  -&    
vartande-ye betâ Kefeusi 
 
Fr.: variables bêta Céphée    

A variable star, of early B or late O types, undergoing radial pulsations with short periods (< 1 day). Beta 
Cephei stars are confined within a narrow band of the  H-R diagram above the upper  main sequence. 
They are believed to be near the end of core hydrogen-burning stars of approximately 10 to 20 solar 
masses. The famous bright stars  Spica and  Mirzam belong to this family. 

  Beta Cephei;  variable. 

beta decay 
        
tabâhi-ye betâ (#) 
 
Fr.: désintegration bêta    

The transformation of a radioactive nucleus, in which an electron and an antineutrino are emitted. 

Beta (2), from   beta () particle;   decay. 

beta particle 
  	      
zarre-ye betâ (#) 
 
Fr.: particule  bêta    

An electron or a positron (electron's anti-paricle) emitted from an unstable nucleus during a radioactive 
process known as  beta-decay. 

The term "beta particle" relates to the early history of the radioactivity studies when the nature of the 
emergent particles was not elucidated.  particle. 

Beta Pictoris (2 Pic) 
  -		    
betâ Negârgar 
 
Fr.: bêta Pictoris    

The second brightest star, with an apparent magnitude of 3.86, in the southern constellation  Pictor. 
Beta Pic is a young star of spectral type A lying 63   light-years away. It has a luminosity 8.6 times that 
of the Sun and its surface temperature is 8250 K. Beta Pic is surrounded by a dust and gas disk stretching 
400 A.U. away from the star in each direction, 10 times the average distance of Pluto from the Sun. The 
disk is not symmetric, one side is brighter than the other. Moreover, it has an inner clear zone about the 
size of our solar system (some 30 A.U.). Recently a probable giant  exoplanet lying in the disk has been 
imaged. 

Beta (2), the second letter of the Gk. alphabet;  Pictor. 

Betelgeuse (/ Orionis) 
  
    
Ebtoljowzâ (#) 
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Fr.: Bételgeuse    

The   red supergiant that is the second brightest star in the constellation  Orion. Its visual magnitude 
is 0.45 and its distance about 427 light-years, while its real luminosity is about 10,000 times that of the 
Sun. 

Betelgeuse, from Ar. Ibt al-Jauza' "the armpit of Jauza'," from ibt  "armpit" + Jauza' "Orion." 

Ebtoljowzâ, from Ar.  Ibt al-Jauza'. 

bi- 
  -    
do- (#) 
 
Fr.: bi-    

Prefix denoting "two, both, twice." 

From L. bi-, cognate of Gk. di-, O.E. twi-;  cf. Av.  bi- "two,"  biš "twice,"  Mod.Pers. do "two,"  PIE *dwo- 
"two." 

Do, Mid.Pers. do, Av. dva-, Skt. dvi-, Gk.  duo, L. duo, E. two, Ger. zwei, Fr. deux. 

bias (n.) 
  ()  	) *)  -    
1) varak; 2) pištaneš 
 
Fr.: biais    

1) General: Leaning of the mind towards or away from something; especially: a personal and sometimes 
unreasoned judgment. 
Statistics: A systematic error introduced by selecting items from a wrong population, favoring some of the 
elements of a population, or poorly phrasing questions.  
2) Electronics: A voltage applied to a device to establish a reference level for operation. Same as initial 
voltage, initial  tension (Ger. die Vorspannung). In a CCD detector, electronic offset which prevents 
negative signal. 

From M.Fr. biais "slant,"  perhaps ultimately from Gk. epikarsios "slanting,  oblique," from epi- "upon"  + 
karsios "oblique." 

Varak, from var "side, direction"  + -ak suffix  denoting relation, affinity,  similarity  (as in dastak, poštak, 
pašmak, xarak, nâxonak, mušak, eynak). Note also var in yekvar "slanting, inclined".  
Pištaneš, only in the electronic sense, from piš pre- + taneš  tension. 

bias (v.) 
  	     
varak dâdan 
 
Fr.: biaiser    

General: To give a settled and often prejudiced outlook to.  
Electronics: To apply a small voltage to a device to control its operation. 

  bias (n.). 
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Varak dâdan, from varak  bias + dâdan "to give,"  Mid.Pers. dâdan, O.Pers/Av. dadâiti "he gives," from 
root dâ- "to give, yield,  grant;" compare with Skt. dadâti "he gives," Gk. didômi  "I give,"  L. do "I  give;" 
PIE *didomi "to  give." 

bias error 
  	  	 
 ~    
irang-e varak, xatâ-ye ~ 
 
Fr.: erreur  de biais    

A measurement error that remains constant in magnitude for all observations; for example an incorrectly 
set zero adjustment. 

  bias;   error. 

bias frame 
  	 	  	    
nurdâd barây-e varak 
 
Fr.: pose pour biais    

CCD frame with exposure time set to zero and giving the bias level. 

  bias;   frame. 

Nurdâd  exposure; varak  bias (n.) 

bias voltage 
  +  	    
voltâž-e varak 
 
Fr.: voltage de biais    

A voltage applied or developed between two electrodes as a bias. 

  bias;   voltage. 

biased 
  		    
varakdâr 
 
Fr.: biaisé    

Marked by or exhibiting  bias; characterized by settled and often prejudiced outlook. 

Biased, from   bias + adj. suffix  -ed. 

Varakdâr, from varak   bias + -dâr "possessing, havinf," from dâštan "to possess, to have." 

biased estimate 
  		  		    
barâvard-e varakdâr 
 
Fr.: estimation biasiée    

Of a population parameter, if the mean or expectation of the statistics is not equal to the parameter. 
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 biased;  estimate. 

barâvard estimate; varakdâr biased. 

biased galaxy formation 
     		      
diseš-e varakdâr-e kahkašânhâ 
 
Fr.: formation biaisée de galaxies    

The theory that bright galaxies form preferentially from anomalously overdense perturbations in the early 
Universe. 

 biased;  galaxy;  formation. 

biased sample 
    		    
nemungân-e varakdâr 
 
Fr.: échantillon biaisé    

A sample that is not a true representative of a statistical population to which generalizations are to be 
made. A sample which is not randomly constituted. 

 biased;  sample. 

Nemungân sample; varakdâr biased. 

biased statistics 
  	  		    
âmâr-e varakdâr 
 
Fr.: statistique biasée    

A statistics based on a biased sample. 

 biased;  statistics. 

Âmâr statistics; varakdâr biased. 

biaxial crystal 
  	      
bolur-e doâsé 
 
Fr.: cristal biaxe    

A birefrigent crystal, such as mica, that is characterized by having two optical axes along which light is 
propagated with equal velocities. 

Biaxial, from  bi- "two" + axial, from  axe;  crystal. 

biconcave lens 
         
adasi-ye dokâv 
 
Fr.: lentille biconcave    
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Describing a lens with two concave faces. 

Biconcave, from   bi- +   concave;   lens. 

Adasi  lens; dokâv "biconcave," from do-  bi-  + kâv  concave. 

biconvex lens 
       +    
adasi-ye dokuž 
 
Fr.: lentille  biconvexe    

A spherical lens with two convex faces. The radia of curvature for sbozorg the two surfaces may or may 
not be the same. 

Biconvex, from   bi- +    convex;  lens. 

Adasi  lens; dokuž "biconvex" from do-  bi-  + kuž  convex. 

Biela's comet 
  	      
donbâledâr-e Biyelâ 
 
Fr.: comète de Biela    

A comet having a short period of 6.62 years dicovered by Biela. It broke up on its 1846 return and 
subsequently gave rise to a spectacular meteor shower. 

In honor of Wilhelm  von Biela (1782-1856), Austrian military  officer  and amateur astronomer, who re-
discovered the comet Biela in 1826, although it had been seen first in 1772.  comet. 

Bielids 
      
Bielâyiân 
 
Fr.: Bielides    

A   meteor shower, originating from    Biela's comet, whose  radiant  lies in the constellation  
Andromeda; also called  Andromidids. 

Bielids, From Biel(a) +    -ids suffix  denoting "descendant of, belonging to the family of." 

Big Bang 
          
Meh Bâng (#), Big Bang (#) 
 
Fr.: Big  Bang    

A theory which states that the Universe came into existence in an "instantaneous" event some 14 billion 
years ago. Matter was created in that initial event and as time has gone by the Universe has expanded and 
the contents evolved into the galaxies and stars and of today. The Big Bang is sometimes described as an 
"explosion." However, matter and energy did not erupt into a pre-existing space, since they came into 
being simultaneously with space and time. 

Big Bang, from big "of  considerable size, number, quantity, large" (northern England dialect, of unknown 
origin) + bang "a sudden loud noise, as of an explosion" (probably of Scandinavian origin; akin to 
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Icelandic banga "to hammer"). The term was coined by Fred Hoyle in 1950 in the course of discussions 
entitled "the Nature of the Universe" broadcasted by BBC. Hoyle's intention was a pejorative term in order 
to ridicule the theory which his own    stationary state contested. 

Meh Bâng, from meh "great, large" (Mid.Pers. meh, mas, Av. maz-, masan-, mazant- "great, important," 
mazan- "greatness, majesty," mazišta- "greatest," cf. Skt. mah-, mahant-, Gk. megas, L. magnus; PIE 
*meg- "great") + bâng "voice, sound, clamour," (Mid.Pers. vâng, Av.  vaocanghê "to decalre (by means of 
speech"), vacah- "word," from vac- "to speak, say," cf. Mod.Pers. vâžé "word," âvâz "voice, sound, song," 
Skt. vakti "speaks, says," vacas- "word; Gk. epos "word," L. vox "voice;" PIE  base *wek- "to speak"). 

Big Bang model 
      ~      
model-e Meh Bâng, ~ Big Bang 
 
Fr.: modèle du big bang    

  Big Bang;   model. 

Big Bang theory 
  	     ~      
negare-ye Meh Bâng, ~ Big Bang 
 
Fr.: théorie du big bang    

  Big Bang;   theory. 

big blue bump 
      	    
quz-e âbi-ye bozorg 
 
Fr.: grande bosse bleue    

The broad continuum feature dominating the optical-ultraviolet spectra of AGNs. Most current models 
attribute the big blue bump to thermal emission from an optically thick accretion disk. 

Big,   Big Bang;   blue; bump,   bump Cepheid. 

Big Crunch 
   	  	        	    
Meh Romb, rombeš-e farjâmin 
 
Fr.: big crunch    

The state of extremely high density and temperature into which a closed Universe would collapse in the 
distant future. If the Universe has a mass density exceeding the critical threshold, then gravity will 
eventually halt the expansion and cause the Big Crunch. 

  big under Big Bang; crunch "to crush, grind, or tread noisily;  the act or sound of crunching," alteration 
of craunch, possibly of imitative  origin. 

Meh "large, big,"   Big  Bang. 
Romb collapse, from rombidan  "to collapse." 

Big Dipper 
   	 	 	   	    
haft barâdarân (#), haftowrang (#), camce-ye bozorg (#) 
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Fr.: Grand  Chariot    

A group of seven stars, an  asterism, lying inside the Northern constellation   Ursa Major.  They are: 
  Dubhe,   Merak,   Phad,   Megrez,   Alioth,    Mizar,  and  Alkaid.  The group is also known as 
the Plough in Great Britain. 

  big under Big Bang; dipper a popular U.S. name for the asterism known in Britain as The Plough or 
Charles' Wain, from dip O.E. dyppan "immerse," from P.Gmc. *dupjanan. 

Haft barâdarân "the seven brothers," from haft "seven" (Mid.Pers. haft, Av.  hapta, cf. Skt. sapta, Gk. 
hepta, L. septem, P.Gmc. *sebun, Du. zeven, O.H.G. sibun, Ger. sieben, E. seven; PIE *septm) + 
barâdarân, plural of barâdar  "brother" (Mid.Pers.  brad, bardar, O.Pers./Av. brtar-, cf. Skt. bhrátar-, 
Gk. phrater, L. frater,  P.Gmc. *brothar;  PIE base *bhrater- "brother").  
Haftowrang, Mid.Pers. haptôiring,  from Av.  haptôiringa-  "with seven marks," from hapto- "seven,"as 
above, + iringa- "mark,"  cf. Skt. linga- "mark,  token, sign."  
Camcé "a spoon, ladle; a wooden bowl or cup;" bozorg "big, large." 

Big Rip 
        
meh gosast 
 
Fr.: big rip    

A cosmological hypothesis regarding the ultimate fate of the Universe whereby in a far future galaxies and 
stellar systems would be torn apart due to the accelerating expansion of the Universe depending on the 
kind of the dark energy content of the Universe. According to this hypothesis, after the disruption of 
galaxies, stars, and planets even atoms might not be able to withstand the internal force of the expansion 
imposed by the dark energy. 

M.E. rippen, origin  obscure, cf. Frisian rippe "to tear, rip," M.Du.  reppen, rippen "to pull,  jerk," Swed. 
reppa, Dan. rippe "to tear, rip." 

Meh "large, big," see under  Big Bang. Gosast stem of gosastan "to tear, cut, break," from Mid.Pers. 
wisistan "to break, split," Av.  saed-, sid- "to split, break," asista- "unsplit, unharmed," Skt. chid-  "to split, 
break, cut off," PIE base *skei- "to cut, split,"  cf. Gk. skhizein "to split,"  L. scindere "to split,"  Goth. 
skaidan, O.E. sceadan "to divide, separate." 

bimodal star formation 
        	    
diseš-e domodi-ye setâregân 
 
Fr.: formation  bimodale d'étoile    

A concept of star formation in which high  and low mass stars form at different interstellar locations. 

Bimodal, from   bi-  + modal, from   mode;   star,    formation. 

Diseš formation;  domodi, from do  bi-  + modi, from    mode; setâregân "stars." 

bin (n.) 
      
bâvin 
 
Fr.: bin    
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General:A box or enclosed space for storing grain, coal, or the like. 
In a CCD electronic detector, a square or rectangular group of adjacent pixels used collectively to 
transport the electron charges.  
In a statistical histogram, the range of distribution intervals. The bin widths (or the number of bins) affect 
a histogram. 

M.E. binne, O.E. binn(e) "manger, crib," perhaps from O.Celt. *benna, akin to Welsh benn "a cart, 
especially one with a woven wicker body." The same Celtic word seems to be preserved in It. benna 
"dung cart," Fr. benne "a sort of box for transporting materials, especially in mines," Du. benne "large 
basket," from L.L. benna. 

Bâvin "a basket, more precisely a small basket which contains the cotton to be spun." 

bin (v.) 
      
bâvinidan 
 
Fr.: binner    

To place in a  bin;  to create  binning. 

  bin (n.). 

binarity 
  	    
dorini 
 
Fr.: binarité    

The quality or condition of  being binary. 

Binarity, from  binary + -ity  suffix denoting state, quality. 

Dorini,  from dorin   binary + -i  noun suffix. 

binary 
  	    
dorin 
 
Fr.: binaire    

General: Characterized by or consisting of two parts or components.  
Math.: Of or relating  to a system of numeration having 2 as its base.  
Astro.: Physically associated pair of astronomical objects.  
 
  double;   dual. 

Binary, from L.L.  binarius,  from bini "two-by-two,"   from bis "twice,  two times;" cf.  Av. biš- "twice,"  bi- 
"two," Mod.Pers. do "two,"  PIE *dwo-  "two." 

Dorin, from  Mid.Pers. dorin "double, pair,"  from do (Av.  dva-, Skt. dvi-, Gk. duo, L. duo, E. two, Der. 
zwei, Fr. deux) "two" + rin  "time, turn." 

binary arithmetic 
  
   	 ~     
hesâb-e dorin, ~ dodoi (#) 
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Fr.: arithmétique  binaire    

A system of calculation in which the only  numerals used are 0 and 1. All the real numbers are represented 
in terms of powers of 2. 

  binary;   arithmetic. 

Hesâb arithmetic;  dorin   binary; dodoi "two  by two,"  from do "two." 

binary asteroid 
  	   	    
sayyârak-e dorin 
 
Fr.: astéroïde binaire    

A member of a population of double objects in the main   Asteroid Belt or the   Kuiper Belt  which are 
gravitationally bound together. So far about 200 such binary systems have been identified, while their 
number is increasing. 243 Ida was the first binary asteroid to be discovered during the Galileo spacecraft 
flyby in  1993. Other examples are  Antiope and Kalliope in the main belt and QG298 in the Kuiper Belt. 
The importance of these objects resides in the fact that systems with well measured orbital parameters 
allow the total mass to be estimated. If the sizes of the components are known then their densities can be 
accurately calculated. Density is an important parameter since it yields information about composition and 
internal structure. 

  binary;   asteroid. 

binary digit 
  	    	 ~      
raqam-e dorin, ~ dodoi, bit 
 
Fr.: chiffre  binaire    

Either of the digits 0 or 1, used in the binary number system. 

  binary,   digit. 

Raqam digit;  dorin, dodoi   binary;   bit. 

binary galaxy 
    	    
kahkašân-e dorin 
 
Fr.: galaxie binaire    

A pair of galaxies in orbit  around each other. 

  binary;   galaxy. 

Kahkašân galaxy;  dorin  binary. 

binary pulsar 
  	  	 	 ~    
tapâr-e dorin, pulsâr-e ~ 
 
Fr.: pulsar  binaire    
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A pair of pulsars closely orbiting their  common center of mass. The prototype is PSR 1913+16 discovered 
in 1974. 

  binary;   pulsar. 

Tapâr  pulsar; dorin   binary. 

binary star 
  	   	    
setâre-ye dorin 
 
Fr.: étoile binaire    

Two stars gravitationally bound to each other, so that they revolve around their common center of gravity. 
  double star;   spectroscopic binary. 

  binary;   star. 

Setâré star; dorin   binary. 

binary system 
  	+  	    
râžmân-e dorin 
 
Fr.: système binaire    

Two astronomical objects revolving around their common center of mass. 

  binary;   system. 

Râžmân system; dorin  binary. 

bind 
      
bandidan (#) 
 
Fr.: lier    

To tie, to fasten, to cause ti stick together. 

O.E. bindan "to tie up with  bonds," PIE base *bhendh- "to bind;" cf. Av./O.Pers. band- "to bind, fetter," 
banda- "band, tie," Skt. bandh- "to bind, tie, fasten," bandhah "a tying, bandage." 

Bandidan "to bind, confine" [Mo'in,  Dehxodâ],  from band "band, tie" + -idan infinitive   suffix;  cognate 
with E. bind, as explained above. 

binding energy 
  	+   ~ 	    
kâruž-e bandeš, ~ hamgiri 
 
Fr.: énergie de liaison    

1) Of a gravitational system, the difference in energies between the hypothetical state where all bodies of 
the system are infinitely separated from each other and the actual bound state.  
2) The energy which must be supplied to a nucleus in order to cause it to decompose into its constituent 
neutrons and protons. 
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Binding, noun from   bind  (v.);   energy. 

Kâruž  energy; bandeš noun from bandidan "bind" (v.). 

binning 
      
bâvineš 
 
Fr.: binage    

Combining a few adjacent CCD pixels in bins, during readout; the method used to assemble the bins and 
transfer the charge by means of an electronic clock. Binning improves signal-to-noise ratio at the expense 
of spatial resolution. 

Binning, from    bin. 

Bâvineš, from bâvin  bin. 

binoculars 
    	  ~    
docašmi (#), durbin-e ~ (#) 
 
Fr.: binoculaire    

A small optical instrument with  two tubes that is used to magnify the view of distant or astronomical 
objects.  prism  binoculars. 

From Fr. binoculaire, from  binocle, from L.  bini "double"  (L. bis, bi- "twice,"  Av.  biš "twice")  + ocularis 
"of the eye," from oculus "eye" (compare with Av.  axš-, aš- "eye," Skt. akshi- "eye," Gk. ops "eye," opsis 
"sight, appearance," from PIE okw- "to see;" also O.E. ege, eage, from P.Gmc. *augon, Goth. augo, Lith. 
akis, Armenian aku). 

Docašmi "binocular," from  do  two + cašm  eye + -i adj. suffix; durbin   telescope. 

bio- 
  -    
zist- (#) 
 
Fr.: bio-    

Bio-, Gk., from bios "life,"   from PIE base *gweie- "to live;"  cf. O.Pers./Av. gay- "to live,"  Av.  gaya- 
"life,"  gaeâ- "being, world, mankind," jivya-, jva-  "aliving,  alive," Skt. jivah  "alive, living;"  Mid.Pers. 
zivastan "to live," zivik, zivandag "alive,  living,"  L. vivus "living,  alive,"  vita "life,"  O.E. cwic  "alive," E. 
quick, Lith. gyvas "living,  alive." 

Zist "life, existence," from  zistan "to live," Mid.Pers.  zivastan "to live," zivižn "life,"  O.Pers./Av. gay-, as 
explained above. 

bioastronomy 
  	    
zistaxtaršenâsi (#) 
 
Fr.: bioastronomie    

A common branch of astronomy and biology dealing with the study of life  throughout the Universe; 
synonymous with   astrobiology and   exobiology. 
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Bioastronomy, from  bio- +  astronomy. 

Zistaxtaršenâsi, from zist- bio- + axtaršenâsi astronomy. 

biologist 
      
zistšenâs (#) 
 
Fr.: biologiste    

An expert or specialist in biology. 

Biologist, from  biology +  -ist. 

biology 
      
zistženâsi (#) 
 
Fr.: biologie    

The study of living organisms and their interactions with the non living world. 

Biology, from  bio- +  -logy. 

biophyicist 
      
zistfizikdân (#) 
 
Fr.: biophysicien    

A specialist in  biophysics. 

biophysics 
      
zistfizik (#) 
 
Fr.: biophysique    

The science that deals with biological structures and processes involving the application of physical 
principles and methods. 

Biophyics, from  bio- +  physics. 

Zistfizik, from zist- bio- + fizik physics. 

biosphere 
  	    
zistsepehr (#) 
 
Fr.: biosphère    

The part of a planet or moon within which life can occur. It may include the crust, oceans, and 
atmosphere. 

Biosphere, from  bio- +  sphere. 
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Zistsepehr, from zizt-  bio- + sepehr  sphere. 

Biot-Savart law 
    -	    
qânun-e Biot-Savart (#) 
 
Fr.: loi  de Biot-Savart    

The   magnetic field due to   electric current flowing  in  a long straight conductor is directly 
proportional to the current and inversely proportional to the distance of the point of observation from the 
conductor. The law is derivable from   Ampere's law, but was obtained experimentally by the authors. 

Named after the French physicists Jean-Baptiste Biot (1774-1862) and Félix Savart (1791-1841);  law. 

biotic environment 
  		       
pargir-e zistik 
 
Fr.: environnement biotique    

Ecology: The environment consisting of living  organisms, which interact with each other and with their 
non-living surroundings. 

Biotic adj. of   biotics;  of   environmen. 

biotics 
      
zistik 
 
Fr.: biotique    

The science concerned with the functions of life, or vital activity  and force. 

From biotic, from Gk.  biotikos "of or pertaining  to life,"  from   bio- +  -tic a suffix equivalent in  meaning 
to   -ic. 

bipolar 
  
    
doqotbi (#) 
 
Fr.: bipolaire    

Having two poles; having two opposite main structures or components. 

Bipolar, from    bi- +    polar, from    pole. 

Doqotbi, from do-   bi- + qotbi   polar, from qotb   pole. 

bipolar flow 
    
    
tacân-e doqotbi 
 
Fr.: flot  bipolaire    

Same as  bipolar outflow. 
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 bipolar;   flow. 

bipolar jets 
  ,-  
    
ešânhâ-ye doqotbi 
 
Fr.: jets bipolaires    

Beams of high temperature ionized gas ejected in two opposite directions from protostellar regions. The 
collimated jets, a consequence of the accretion process, can extend over distances of several light-years. 

 bipolar;   jet. 

bipolar nebula 
    
    
miq-e doqotbi 
 
Fr.: nébuleuse bipolaire    

An interstellar cloud of ionized gas with two main lobes which lie symmetrically on either side of a 
central star. The bipolar shape is generally due to the ejection of material by the central star in opposing 
directions. 

 bipolar;   nebula. 

bipolar outflow 
   ,./!0  
    
ostacân-e doqotbi 
 
Fr.: flot bipolaire    

A flow of gaseous material in two opposite directions emanating from protostellar regions or from  
evolved stars during the early post- AGB evolution. In protostellar regions  molecular outflows are 
pushed by  bipolar jets. 

 bipolar;   outflow. 

Ostacân outflow; doqotbi bipolar. 

birefringence 
      
došekast (#) 
 
Fr.: biréfringence    

A property of some crystalline materials (e.g. calcite, quartz) which have different indices of refraction 
associated with different crystallographic directions. Therefore, the crystal splits incident transmitted light 
into two beams, each polarized perpendicularly to the other. Also called double refraction. 

Birefringence, from  bi- + refringence, from L. refringere "to break up," from  re- "back" + 
combination form of frangere "to break." 

Došekast, from do- "two,"  bi- + šekast "breaking," from šekastan "to break up," Mid.Pers. škastan, Av. 
skand- "to break." 

birefringent 
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	         
došekastgar, došekasi (#) 
 
Fr.: biréfringent    

Of or relating to   birefringence. 

birefringent filter 
  	     ~ 	      1  ~    
filtr-e došekastgar, ~ došekasi, sâfi-ye ~ 
 
Fr.: filtre  biréfringent    

A type of narrow-band filter  that uses the birefringence to produce selective absorption of polarized light. 

  birefringent;    filter. 

birthline 
  -
 -    
zâd-xatt, zâd-tâné 
 
Fr.: ligne  de naissance    

The location of main sequence stars in the H-R diagram at the end of fast accretion, when they start to 
burn hydrogen at their center. 

Birthline, from  birth +  line. Birth, from  M.E. byrthe, P.Gmc. *gaburthis,  compare with O.E. gebyrd, 
O.H.G. giburt (Ger. geburt), from  PIE *bhrto,  from *bher-  "to bear."   line. 

Zâd-xatt, zâd-tâné, from zâd "birth," from  zâdan "give birth" (Av.  zan- "to bear, give birth to a child, be 
born," infinitive  zazâite, zâta- "born," cf. Skt. janati  "begets, bears," Gk. gignesthai "to become, happen" 
L. gignere "to beget," gnasci "to be born," PIE base *gen- "to give birth,  beget") + xatt or tâné,   line. 

bissextile 
  	    
andarheli 
 
Fr.: bissextile    

Of or relating to a leap year or to the extra day falling in a leap year. 

L.L. bissextlis "containing an intercalary day," from  bisextus, from bis "twice"  + sextus "sixth," because in 
the Julian calendar the sixth day before the Calends of March was doubled every four years. Same as  
leap and  intercalary  day. 

Andarheli, of or relating to andarhel   intercalation.  
 
Note. Some authors have used the Pers. term behizaki for "bissextile," however this is problematic as far 
as the calendar history is concerned. The term comes from Mid.Pers. vihezagig or vihezakik "movable," 
which was the name of the additional whole month of 30 days which Iranians used in their calendar 
system in the Sasanid era. In fact they did not use an intercalary day every four years, but instead added a 
whole month after a period of 120 years. The operation was called vihezag. The term originates from 
Mid.Pers. vihez- "to move, progress," vihezag(k) "movement, progression." Therefore, this dictionary 
cautions against equating behizaki and bissextile.  embolismic month. 

bit 
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   	  	    
bit, raqam-e dorin 
 
Fr.: bit    

A contraction of  binary digit, either 0 or 1. 

Bit, from binary + digit 

BL Lac objects 
  	,2 LB     
barâxthâ-ye BL Calpâsé 
 
Fr.: objets BL Lac    

A family of  quasars, or extragalactic  Active Galactic Nuclei, which display a high radio emission 
and/or important optical variability over a short period of time. They appear star-like but their spectrum is 
flat, and partially polarized. Also called  blazars. 

BL Lac, from object BL in the constellation  Lacerta (BL Lacertae). The reason for this terminology is 
that it was originally thought to be an irregular variable star in our Galaxy; hence its variable star 
designation. In the 1970s the "star" was identified with a bright, variable  radio source and a very faint 
galaxy;   object. 

Barâxthâ plural of arâxt "object;" Calpâsé Lacerta. 

black 
       
siyâh (#), siyah (#) 
 
Fr.: noir    

Of the color black. 

Black, from O.E. blæc "black," from P.Gmc. *blak-, from PIE *bhelg- "to shine, flash, burn" (cf. Gk. 
phlegein "to burn, scorch," L. flagrare "to blaze, glow, burn," fulgur "lightning"). 

Siyâh or siyah, from Mid.Pers. siyâ, siyâk, siyâvah "black," Av. sâma-, sayâva- "black, dark," cf. Skt. 
syama-, syava- "black, brown," Gk. skia "shadow." 

black drop 
        
cekke-ye siyâh 
 
Fr.: goutte noire    

An optical effect that creates an apparent dark elongation of the image of Venus or Mercury during a 
transit of the planets when they are seen projected on the Sun very close to its limb. 

Black drop, from  black + drop, from O.E. dropa, from P.Gmc. *drupan, from PIE *dhreu- "to fall, 
flow, drip, droop." 

Cekke-ye siyâh, from cekké, cek "drop," cekidan "to drop" + siyâh black. 

black hole 
    ~ 	    

149
siyah câl (#), ~ surâx (#) 
 
Fr.: trou  noir    

A fantastically dense object, predicted by the theory of general relativity, whose gravity is so powerful 
that not even light can escape from it.  mini black holes, primordial  black holes, stellar black holes, 
supermassive black holes. 

Historically,  the Newtonian concept of such a celestial body appeared at the end of the 18th century when 
light was shown to have particle characteristics. In fact the English geologist John Mitchell (1724-1793) 
and French mathematician and astronomer Pierre Simon Laplace (1749-1827), independently, suggested 
that regions of space, where gravitational attraction was so strong that not even light could escape, may 
exist in the Universe. However, the term black hole was coined in 1967 by the Princeton physicist John 
Wheeler (1911-2008), from   black +   hole. 

Siyah câl, from siyâh  black + câl or câlé "hole,"  maybe from the above mentioned PIE *kel-. The Lori 
holf "big hole"  (slang Mod.Pers. holofduni "a tight and dark place, especially prison) may also be related 
to *kel-. Alternatively,  câl may be related to Mid. and Mod.Pers. câh "a well, deep hole;" Av. cat-  "a 
well," from  kan- "to dig."  
Surâx, from Mid.Pers. sulâk, Av. sura- "hole;"  cf. L. cavea "a hollow  place," Arm. sor "hole." 

black hole candidate 
         
nâmzad-e siyah câl (#) 
 
Fr.: candidat trou  noir    

An object that seems likely to be a black hole, but waits for more observational confirmations. 

Candidate, from L. candidatus "clothed in white  (from the white togas worn by Romans seeking office)," 
from candidus "white." 

Nâmzad "named, destined; engaged, fiancé," from nâm "name" + zad, from zadan "to strike; to 
propound." 

black-widow pulsars 
  	  - 	 ~    
tapârhâ-ye siyâh-bivé, pulsârhâ-ye ~ 
 
Fr.:    

A class of binary millisecond pulsars in which the pulsar is eclipsed by its stellar companion, and the 
companion is being gradually ablated by the relativistic wind of the pulsar. The first system discovered in 
1988 was PSR 1957+20, a 1.6074 millisecond in a near circular 9 hr orbit around a low-mass companion 
star. 

Black widow, a venomous spider (Latrodectus mactans), shiny, coal black in color, that lives in North and 
South America. The female averages 8-10 mm in length and has long slender legs and a round abdomen. 
  black; widow, from  O..E. widewe, widuwe, from P.Gmc. *widewo (cf. Du. weduwe, weeuw, Ger. 
Witwe), from PIE *widhewo  (cf. Av. vi
avâ-,  Mid.Pers.  wêwag, Mod.Pers. bivé, Skt. vidhava-, L. vidua, 
Rus. vdova,);  pulsar. 

Tapâr   pulsar; siyâh-bivé "black widow,"  from  siyâh  black + bivé, akin to E. widow, as explained 
above. 

blackbody 
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      
siyah-jesm (#) 
 
Fr.: corps noir    

A theoretical object that is simultaneously a perfect absorber (it does not reflect any radiation) and a 
perfect emitter of radiation and whose radiation is governed solely by its temperature.  blackbody 
radiation;  Planck's blackbody formula;  Planck's radiation law;  Wien's displacement law. 

Blackbody, from  black +  body. 

Siyah jesm, from siyah black + jesm body. 

blackbody radiation 
        
tâbeš-e siyah-jesm (#) 
 
Fr.: rayonnement de corps noir    

The radiation emitted by a blackbody at a given temperature. The distribution of radiation with 
wavelength is given by Planck's equation or law of blackbody radiation. 

Blackbody radiation, from  blackbody;  radiation. 

Tâbeš-e siyah-jesm, from tâbeš radiation + siyah-jesm blackbody. 

blackbody temperature 
        
damâ-ye siyah-jesm (#) 
 
Fr.: température de corps noir    

The temperature at which a blackbody would emit the same radiation per unit area as that emitted by a 
given body at a given temperature. 

Blackbody temperature, from  blackbody +  temperature. 

Damâ-ye siyah-jesm, from damâ temperature + siyah-jesm blackbody. 

blanketed model 
        
model-e patumand 
 
Fr.: modèle à effet de couverture    

 line-blanketing model. 

blanketing 
      
patumandi 
 
Fr.: effet de couverture    

 line blanketing. 

blanketing effect 
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   34!0      
oskar-e patumandi 
 
Fr.: effet de couverture    

  line blanketing. 

blazar 
  	    
blâzâr 
 
Fr.: blazar    

A term specifying   BL  Lac objects or   quasars when the  continuum radiation emitted from  the 
active nucleus is highly polarized and very variable. 

Blazar, a combination of BL Lac and quasar. 

blaze 
      
beliz 
 
Fr.: flambée; blaze    

General: A bright  burst of fire, a flame; a bright or steady light or glare. 
Optics: The concentration of a limited region of the spectrum into any order other than the zero order. 

O.E. blæse "a torch, flame," from P.Gmc. *blason, from PIE *bhel-  "to shine." 

Beliz, from Lori  beleyz "flame, blaze," Kordi belise "flame, blaze," Mid.Pers. brâh,  Av. braz- "to  shine, 
gleam, flash, radiate," cf. Skt. bhâ- "to shine," bhrajate "shines, glitters," O.H.G.  beraht "bright,"  O.E. 
beorht "bright;"  PIE *bhereg- "to shine." 

blaze angle 
        
zâviye-ye beliz 
 
Fr.: angle de blaze    

The angle between the operating facet of the grooves and the overall plane of a diffraction grating. 

  blaze;   angle. 

Angâl, zâviyée angle; beliz  blaze. 

blaze wavelength 
  -
      
mowjtul-e beliz 
 
Fr.: longueur d'onde de blaze    

The wavelength in a given diffraction order for which  the efficiency curve reaches its maximum. 

  blaze;   wavelength. 

Mowjtul   wavelength; beliz  blaze. 
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blazed grating 
  	      
turi-ye belizi 
 
Fr.: réseau blazé    

A diffraction  grating ruled appropriately so that a large proportion of the diffracted light  is concentrated 
into a few, or even a single order of the spectrum. 

Blazed, adj. of   blaze;   grating. 

Turi, noun from tur  "a net, a fishing net;" belizi adj. from  beliz  blaze. 

blazing 
      
belizeš 
 
Fr.:    

The capcity of a diffraction grating, in  certain configurations, to concentrate a large percentage of the 
incident light into  a specific diffraction order. 

Blazing, noun from   blaze. 

Belizeš, noun from beliz "blaze." 

blemish 
      
âk 
 
Fr.: défaut    

General: A flaw  or defect. 
Detectors: Latent imperfections in the photodiodes (pixels) of a solid-state detector. 

From O.Fr. blemiss "to turn pale," extended stem of blemir, blesmir "to injure, make pale." 

Âk "defect, blemish," Mid.Pers. ak, âk "evil, harm,"  Av. aka- "bad, wicked;"  cf. Skt. aka- "pain , trouble." 

blend (n.) 
      
tuham 
 
Fr.: blend    

Description of two or more adjacent spectral lines which are mixed due to insufficient resolving power of 
the spectrograph. 

M.E., from O.N.  blanda; akin to O.E. blandan "to mix,"  Lith.  blandus "impure, cloudy." 

Tuham, from tu "inside" + ham "together." 

blend (v.) 
       
tuham šodan 
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Fr.: mélanger    

Regarding two or more spectral lines, to become merged into one line as a consequence of insufficient 
instrumental resolution. 

  blend (n.). 

blend lines 
  
      ~    
xatthâ-ye tuham, tânehâ-ye ~ 
 
Fr.: raies mélangées    

Spectral lines intermingled, as explained above. 

  blend;   line. 

blink (v.) 
  +    
možidan 
 
Fr.: clignoter    

General: 1) To close and open the eyes rapidly. 2) To shine intermittently; flash on and off. 

M.E. blinken, variant of blenken "to blench;"  cf. Du. and Ger. blinken. 

Možidan, from možé "eyelash," Mid.Pers. mec "eyelash," mecitan "to blink," cf. Skt. mes "to open the 
eyes," O.C.S. po-mežiti "to close the eyes."  twinkle 

blink comparator 
  	     +    
hamsanjgar-e možeši 
 
Fr.: comparateur à clignotement    

An instrument for comparing two photographs of the same stellar field, taken at different times, by 
quickly alternating from  one to the other. The purpose of the comparison is to detect subtle changes in the 
position or brightness of the stars. 

  blink;   comparator. 

Hamsanjgar  comparator; možeš noun from možidan blink  (v.). 

blinking 
  +    
možeš 
 
Fr.: clignotement    

An intermittent appearance of a group of characters on the display terminal, usually used to convey a 
message to the user. 

Blinking, noun from to blink. 

Možeš, noun from možidan blink (v). 
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blister model 
        
model-e tâval 
 
Fr.: modèle d'ampoule    

A model according to which an H II  region is a hot mass of gas located on the surface of a molecular 
cloud, like a blister on the body skin. 

Blister, from O.Fr. blestre, of Germanic origin;    model. 

Tâval "blister." 

blizzard 
      
damé (#) 
 
Fr.: blizzard    

A severe weather condition characterized by high winds (at least 55 km/h) and reduced visibility due to 
violent snowstorm. 

Blizzard, of unknown origin. 

Damé "wind and snow storm." 

blob 
  +    
žig 
 
Fr.: tache, concentration, ondensation    

General: Drop of liquid;  small round mass (e.g. wax); spot of color.  
Astro.: A relatively  small, unresolved object lying towards a much larger structure.  High-Excitation 
Blobs (HEBs). 

From M.E. bubelen "to bubble." 

Žig Mod.Pers. "drop," probably from  žohidan "to drop," variant of cakidan "to  drop." 

blooming 
  		      
sar-riz 
 
Fr.: blooming, bavure    

In a CCD detector, the spill of charge to adjacent pixels due to over-illumination by a too bright source. 
Same as charge bleeding. 

Blooming "glare," from  to bloom "to glare, glow." 

Sar-riz "spill-out,  overflowing,"  from sar "top  + riz "pouring,"  from rixtan  "to pour." 

blue 
      
âbi (#) 

155
 
Fr.: bleu    

The hue of that portion of the visible spectrum lying between green and indigo, evoked in the human 
observer by radiant energy with wavelengths of approximately 420 to 490 nanometers. 

From O.Fr. bleu, P.Gmc. *blæwaz, from PIE base *bhle-was "light-colored, blue, blond, yellow." 

Âbi "color of  water," from âb "water,"  Mid.Pers. âb, O.Pers./Av. âp-, Skt. âp-, PIE *âp-;   Aquarius. 

blue compact dwarf galaxy 
            
kahkašân-e kutule-ye âbi-ye hampak 
 
Fr.: galaxie naine bleue compacte    

An irregular small galaxy undergoing violent  star formation activity. They  appear blue by reason of 
containing clusters of hot, massive stars which ionize the surrounding interstellar gas. They are chemically 
unevolved since their metal content is only 1/2 to 1/30 of the solar value. 

  blue;   compact;   dwarf;    galaxy. 

blue giant 
        
qul-e âbi 
 
Fr.: géante bleue    

A giant star with spectral type O or B. 

  blue;   giant. 

Qul  giant; âbi   blue. 

blue halo star 
  	         
setâregân-e âbi-ye hâlé 
 
Fr.: étoiles bleues du halo    

A star belonging to a variety of stars located above the  horizontal branch and blueward of the   red 
giant branch in the   Hertzsprung-Russell diagram of the   halo population. 

  blue;   halo;   star. 

Setâregân plural of setâré star, âbi   blue, hâlé  halo. 

blue horizontal-branch star 
  	           
setâre-ye âbi-ye šâxe-ye ofoqi 
 
Fr.: étoiles bleues de la branche horizontale    

A member of a population of blue stars appearing on the  horizontal branch in the   Hertzsprung-
Russell diagram of the Galactic   halo populations and   globular clusters. Belonging  to   spectral 
types B3 to A0, they have evolved past the  red giant stage and are burning helium in their core. 
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 blue;  horizontal;  branch,  star. 

Setâré star; âbi blue; šâxé branch; ofoqi horizontal. 

blue leak 
        
našt-e âbi 
 
Fr.: fuite bleue    

Leakage phenomenon in a filter, causing an unwanted response to the blue or green light. 

 blue; leak, from M.Du. leken "to drip, to leak," or from O.N. leka, cognate of O.E. leccan "to moisten," 
from P.Gmc. *lek- "deficiency" (cf. O.H.G. lecchen "to become dry," Ger. lechzen "to be parched with 
thirst"). 

Našt "leak," origin unknown; âbi blue. 

blue loop 
  	      
gerdâl-e âbi 
 
Fr.: boucle bleue    

An evolutionary behavior of certain stars, particularly massive stars, which return to the blue stage after 
becoming a red supergiant. The phenomenon appears as a blueward loop on the theoretical evolutionary 
tracks. 

 blue;  loop. 

Gerdâl loop, âbi blue. 

blue Moon 
        
mâh-e âbi 
 
Fr.: lune bleue    

The second full moon in a calendar month. For a blue moon to occur, the first of the full moons must 
appear at or near the beginning of the month so that the second will fall within the same month. Full 
moons are separated by 29 days, while most months are 30 or 31 days long; so it is possible to fit two full 
moons in a single month. This happens every two and a half years, on average. 

The folkloric term blue Moon for the calendrical event is new, and apparently goes back to the Maine 
Farmers' Almanac for 1937. But its original meaning in that work was the third full Moon in a season 
when there were four full Moons in that season. Some have related the term to the much older English 
expression moon is blue, which goes back to a couplet from 1528, interpreting it as "something that occurs 
rarely." However in that poem the expression had a meaning of "something that was absurd." 
Alternatively, the term blue Moon may have been borrowed from the Chinese lunar calendar particularly 
in its usage among American Chinese community. In fact in that calendar when there are two full Moons 
in a month they use the term "blue Moon" and add a thirteenth intercalary month.  blue;  moon. 

Mâh moon, âbi blue. 

blue stragglers 
        
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veylânhâ-ye âbi 
 
Fr.: traînardes bleues, traînards bleus    

Stars, often found in globular and old open clusters, that lie on the blueward extension of the main 
sequence beyond the turnoff point. They have an anomalously blue color and high luminosity in 
comparison with other cluster members. The most probable ways in which they could form are: mass 
transfer or coalescence in close binary systems, encounters or collisions in overcrowded cores of globular 
clusters. 

From straggle "to wander from the proper path, to rove from one's companions," from M.E. straglen "to 
wander." 

Veylân "wanderer, vagabond," of unknown origin, may be related to yalé "turned loose, vagabond, 
allowed to pasture at liberty, rover;" âbi  blue. 

blue supergiant 
  	      
abarqul-e âbi 
 
Fr.: supergéante bleue    

An evolved star of spectral type O, B, or A; e.g.   Rigel,   Deneb. 

  blue;   supergiant. 

blue wing 
        
bâl-e âbi 
 
Fr.: aile  bleue    

The   line wing with  wavelengths shorter than that of the emission or absorption peak. 

  blue; wing, M.E. wenge, winge, from O.N. vængr "wing  of a bird," perhaps related to PIE *wê- "to 
blow." 

Bâl "wing,"  Mid.Pers. bâl, variant of parr  "feather," Av.  parna- "feather," Skt. parnam, cf. O.H.G. farn 
"fern," PIE pornom "feather." 

blueshift 
  -    
âbikib 
 
Fr.: décalage vers le bleu    

The apparent shift of the wavelength towards the shorter wavelength region of the radiation spectrum of 
an approaching object due to the Doppler effect. 

  blue;   shift. 

blueshifted component 
    -    
hamneye âbikib 
 
Fr.: composante décalée vers le bleu    
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A constituent of a composite astronomical object which has a motion directed towards the observer, as 
revealed by its spectrum. 

  blueshift;   component. 

blur (v.) 
  ()  	 	 *) 	     
 
Fr.: estomper    

1) (v.tr.) To make indistinct  and hazy in outline or appearance. 
2) (v.intr.) To become indistinct. 

Probably akin to M.E. bleren "to blear." 

Târ "dark, obscure, cloudy" Mid.Pers. târ, from  Mid./Mod.Pers. târ  "dark, obscure, cloudy." 

blurred image 
  1	    	 ~      
tasvir-e târ, ~ nâtig 
 
Fr.: image estompée, ~ floue    

An image which is dim, indistinct,  or vague in appearance, for instance when the optics is not well-
focused or when the seeing is poor. The same as  unsharp image, contrary to  sharp image. 

Blurred, p.p. of   blur  (v.);   image. 

Boötes 
  	 	    
Gâvrân, Gâyâr 
 
Fr.: Bouvier    

The Herdsman, the Ox Driver. A constellation in the northern hemisphere, at right ascension about 14h 
30m, north declination about 30°. Its brightest star is  Arcturus.  Abbreviation: Boo; genitive  form: 
Boötis. 

L. Boötes, from Gk. bootes "plowman," literally  "ox-driver,"  from  bootein "to plow,"  from bous "ox," 
from PIE *gwou-  "ox, bull, cow;"  compare with Av.  gao-, gâuš "bull, cow, ox," Mod.Pers. gâv, Skt. gaus, 
Armenian kov, O.E. cu. 

Gâvrân "ox-driver,"  from gâv "ox,  cow" + rân "driver,"  from  rândan "to drive." 
Gâyâr, from Lori  "bull  driver, plower, plow  man" (Tabari goyâr), from  gâ "bull, cow,"  variant of gâv, 
explained above, + -âr, either "driver", Av.  ar- "to  set in motion (Skt. ir-, IER  *er-),  or IER *are-  "to 
plow" (L.  arare, Gk. aroun, O.C.S. orja,  Lith. ariu,  Goth. arjan, O.E. erian,  Tokharian AB âre). Compare 
also with Gilaki  urân " to plow,"  Qâeni ordu "plow". 

Bode's law 
        
qânun-e Bode 
 
Fr.: loi  de Bode    

  Titus-Bode law. 
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body 
         
jesm (#), qond (#) 
 
Fr.: corps    

Any material object characterized by its physical properties. 

Body, from O.E. bodig "trunk, chest," related to O.H.G. botah, of unknown origin. 

Jesm, from Ar. jism "body, corps; qond Mod.Pers. "assembled, collected." 

Bohr 
  &	    
Bohr 
 
Fr.: Bohr    

Niels Bohr (1885-1962), Danish physicist who made several important contributons to modern physics. 
He won the 1922 Nobel prize for physics in recognition of his work  on the structure of atoms. 

Bohr atom 
    &	    
atom-e Bohr 
 
Fr.: atome de Bohr    

The simplest model of an atom according to which electrons move around the central nucleus in circular, 
but well-defined, orbits. 

  Bohr;   atom. 

Bohr magneton 
     &	    
magneton-e Bohr (#) 
 
Fr.: magnéton de Bohr    

A fundamental constant, first calculated by Bohr, for the intrinsic    spin magnetic moment of the 
electron. It is given by: µB = eG/2me = 9.27 x 10-24 joule/tesla = 5.79 x 10-5 eV/tesla, representing the 
minimum amount of magnetism which can be caused by the revolution of an electron around an atomic 
nucleus. It serves as a unit for measuring the magnetic moments of atomic particles. 

  Bohr; magneton, from   magnet +   -on. 

Bohr radius 
       &	    
šo'â'-e Bohr 
 
Fr.: rayon de Bohr    

The radius of the orbit of the hydrogen electron in its ground state (0.529 Å). 

  Bohr;   radius. 

Bohr's postulate 
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  	   &	    
farâvas-e Bohr 
 
Fr.: postulat de Bohr    

The postulate according to which the angular momentum of electrons orbiting a hydrogen atom is 
quantized. It led to a formula that correctly predicted the observed line spectrum of hydrogen atom. 

  Bohr;   postulate. 

boiling point 
  
       
noqte-ye juš (#) 
 
Fr.: point  d'ébullition    

The temperature at which a liquid changes to a gas (vapor) at normal atmospheric pressure. In other 
words, the temperature at which the vapor pressure of a liquid is equal to the external pressure. 

M.E. boillen;  O.Fr. boillir,  from L.  bullire  "to bubble, seethe," from bulla "a bubble, knob;"   point. 

Noqté point;  juš "boiling,"  present stem of jušidan "to boil;"  Khotanese jis- "to boil;"  Av. yašiiant- 
"boiling;"  cf. Skt. yas- "to boil,  become hot," yasyati "boils, seethes;" Gk. zein "to bubble, boil, cook;" 
O.H.G. jesan "to ferment, foam;" Ger. Gischt "foam, froth,"  gären "to ferment;"  O.E. gist; E. yeast. 

Bok globule 
        
guyce-ye Bok 
 
Fr.: globule de Bok    

A compact, dark cloud of gas and dust in the interstellar medium, first observed by Bart Bok in 1940s. In 
1947 he (in collaboration with E.F. Reilly)  put forward the hypothesis that these objects were undergoing 
gravitational collapse to form new stars. 

Bok, in honor of Bart Jan Bok (1906-1983), the Dutch-American astronomer;   globule. 

Guycé globule. 

bolide 
      
šoxâné (#) 
 
Fr.: bolide    

A meteor which is extremely bright, because the original meteoroid breaks up during its passage through 
the atmosphere. Also called  fireball. 

Bolide, Fr., from L. bolis,  bolidis, kind  of meteor, from Gk. bolis, bolidos "missile,  flash of lightning," 
from ballein "to  throw;"  PIE *gwele- "to throw." 

Šoxâné, Mod.Pers. "meteor," of unknown origin. 

bolometer 
      
tâvsanj 
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Fr.: bolomètre    

1) An instrument for measuring the intensity of radiant energy in amounts as small as one millionth of an 
erg. It uses the change in resistance of a thin conductor caused by the heating effect of the radiation.  
actinometer,   photometer,  pyrheliometer,    pyrometer, radiometer.  
2) In astronomy, an instrument that measures the amount of radiant energy received from a celestial 
object. 

From Gk. bole "stroke, beam of light," from  ballein "to  throw" + middle  suffix -o-  +   -meter. 

Tâvsanj, from tâvlight, brightness, heat, warmth" (from tâbidan "to  radiate") + sanj  -meter. 

bolometric correction 
  	      
aršâyeš-e tâvsanji 
 
Fr.: correction  bolométrique    

The difference between the visual and bolometric magnitudes. 

Bolometric, adj. from   bolometer;    correction. 

bolometric magnitude 
  	   	  ~    
borz-e tâvsanji, qadr-e ~ 
 
Fr.: magnitude bolométrique    

The magnitude of an astronomical object for the entire range of its electromagnetic spectrum. 

Bolometric, adj. from   bolometer;    magnitude. 

Boltzmann factor 
  	       
karvand-e Boltzmannn 
 
Fr.: facteur de Boltzmann    

The factor e-E/kT involved in the probability for atoms having an excitation energy E and temperature T, 
where k is Boltzmann's constant. 

Named after the Austrian physicist Ludwig Boltzmann (1844-1906), who  made important contributions to 
the theory of statistical mechanics.  factor. 

Boltzmann's constant 
        
pâyâ-ye Boltzmann 
 
Fr.: constante de Boltzmann    

The physical constant, noted by k, relating the mean kinetic energy of molecules in an ideal gas to their 
absolute temperature. Its value is about 1.380 x 10-16erg/Kelvin. 

Named after the Austrian physicist Ludwig Boltzmann (1844-1906), who  made important contributions to 
the theory of statistical mechanics.  constant. 
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bond 
      
band (#) 
 
Fr.: lien    
The attarctive force that holds together neighboring atoms in molecules. 
Bond, variant of band, rom M.E. bende, O.E. bend, from O.Fr. bande, bende, PIE *bendh- "to bind" (cf. 
Goth bandi "that which binds; Av./O.Pers. band- "to bind, fetter," banda- "band, tie," Skt. bandh- "to 
bind, tie, fasten," bandhah "a tying, bandage"). 
Band "band, tie," from Mid.Pers., O.Pers./Av. band- "to bind," banda- "band, tie." 
Bonnor-Ebert mass 
  	  	-	    
jerm-e Bonnor-Ebert 
 
Fr.: masse de Bonnor-Ebert    
The largest gravitationally stable mass of the  Bonnor-Ebert sphere. 
After W.B. Bonnor (1956) and R. Ebert (1955);  mass. 
Bonnor-Ebert sphere 
  	  	-	 	  ~    
sepehr-e Bonnor-Ebert, kore-ye ~ 
 
Fr.: sphère de Bonnor-Ebert    
A sphere of interstellar gas at uniform temperature in equilibrium under its own gravitation and an 
external pressure. The pressure of a hotter surrounding medium causes the sphere to collapse.  Bonnor-
Ebert mass. 
 Bonnor-Ebert mass;  sphere. 
Boomerang Nebula 
    	    
miq-e bumerâng 
 
Fr.: nébuleuse du Boomerang    
A  nebula displaying two nearly symmetric lobes of matter that are being ejected from a central star at a 
speed of about 600,000 km per hour (each lobe nearly one light-year in length). The Boomerang Nebula 
resides 5,000  light-years from Earth in the direction of the Southern constellation  Centaurus. 
Boomerang, adapted from wo-mur-rang, boo-mer-rit, in the language of Australian aborigines;  nebula. 
born-again AGB star 
  	 BGA     
setâre-ye AGB-ye bâzzâdé 
 
Fr.: étoile AGB recyclée    
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A  post-AGB star that undergoes a last  thermal pulse when it is already on the  white dwarf 
cooling track. The thermal pulse will expand the hot central star, whereby hydrogen will be ingested into 
the helium burning shell. This will temporarily return the star to the  AGB phase it has previously left. 

Born, from O.E. boren, p.p. of beran "to bear, bring, wear", from P.Gmc. *beranan (O.H.G. beran, Goth. 
bairan "to carry"), from PIE root *bher- "to bear; to carry" (cf. Av./O.Pers. bar- "to bear, carry," barere 
"to bear (infinitive)," bareri "a female that bears (children), a mother," Mod.Pers. bordan "to carry," bâr 
"charge, load", bârdâr "pregnant," Skt. bharati "he carries," Gk. pherein). Again, from O.E. ongean 
"toward, opposite, against," from on "on" + -gegn "against, toward."  AGB.  star. 

Setâré star; AGB; bâzzâdé "born-again," from bâz "again," (Mid.Pers. abâz, apâc, from O.Iranian 
*apâcâ, from *apânk-, Av. apa, O.Pers. apâ "away, apart from," cf. Skt. apânc "situated behind") + zâdé 
"born," p.p. of zâdan "give birth" (Av. zan- "to bear, give birth to a child, be born," infinitive zizâite, zâta- 
"born," cf. Skt. janati "begets, bears," Gk. gignesthai "to become, happen," L. gignere "to beget," gnasci 
"to be born," PIE base *gen- "to give birth, beget"). 

Bose-Einstein distribution 
  +  -    
vâbâHeš-e Bose-Einstein 
 
Fr.: distribution de Bose-Einstein    

For a population of independent  bosons, a function that specifies the number of particles in each of the 
allowed energy states. 

 distribution. 

Bose-Einstein statistics 
  	  -    
âmâr-e Bose-Einstein 
 
Fr.: statistique de Bose-Einstein    

Same as  Bose-Einstein distribution. 

 statistics. 

boson 
      
boson (#) 
 
Fr.: boson    

Any of a class of particles (such as the  photon,  pion, or  alpha particle) that have zero or integral 
 spin and do not obey the  Pauli exclusion principle. The energy distribution of bosons is described 
by  Bose-Einstein statistics. See also:  gauge boson,  Higgs boson,  W boson,  Z boson,  
intermediate boson. 

Boson, in honor of the Indian-American physicist Satyendra Nath Bose (1894-1974). 

Botein (E Ari) 
  
    
Boteyn (#) 
 
Fr.: Botein    
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A dim, red star in the constellation   Aries; a   giant of    spectral type K2 III  at a distance of 168 
light-years. 

Botein, from Ar. Al-Butain  "the little  belly." 

Boteyn, from Ar. Al-Butain. 

bottom-up structure formation 
      	        
diseš-e sâxtâr az pâyin bé bâlâ 
 
Fr.: formation  des structures du bas vers le haut    

A galaxy formation scenario in which small  galaxies form first, and larger structures are then formed in 
due course. Contrary to  top-down structure formation. 

Bottom, M.E. botme; O.E. botm, bodan "ground, soil, lowest part" (cf. O.Fris. boden "soil,"  O.N. botn, 
O.H.G. bodam, Ger. Boden "ground, earth, soil"), akin to Pers. bon "basis; root; foundation; bottom;" 
Mid.Pers. bun "root; foundation; beginning;"  Av. b	 na- "base, depth" (Skt. bundha-, budhná- "base, 
bottom," Pali bunda- "root of  tree;" Gk. pythmen "foundation;" L.  fundus "bottom, piece of land, farm," 
O.Ir. bond "sole of the foot");  top, M.E., O.E. top "summit, crest, tuft"  (cf. O.N. toppr  "tuft of  hair," 
O.Fris. top "tuft,"  O.Du. topp, Du. top, O.H.G. zopf "end, tip, tuft  of hair," Ger. Zopf "tuft  of hair");   
structure;   formation. 

Diseš formation;  sâxtâr  structure; az "from;"  pâyin "bottom,  below; at the foot of,"  from pâ(y) "foot; 
step" (Mid.Pers. pâd, pây; Av. pad- "foot;"  cf. Skt. pat; Gk. pos, genitive podos; L. pes, genitive pedis; 
P.Gmc. *fot; E. foot; Ger. Fuss; Fr. pied; PIE *pod-/*ped-);  bé "to;"  bâlâ "up, above, high, elevated, 
height" (variants boland "high, tall,  elevated, sublime," borz "height, magnitude" (it occurs also in the 
name of the mountain chain Alborz), Laki dialect berg "hill,  mountain;" Mid.Pers. buland  "high;" O.Pers. 
baršan- "height;" Av.  barz- "high, mount," barezan- "height;" cf. Skt. bhrant-  "high;"  L. fortis "strong" 
(Fr. and E. force); O.E. burg, burh "castle, fortified  place," from P.Gmc. *burgs "fortress;"  Ger. Burg 
"castle," Goth. baurgs "city,"  E. burg, borough, Fr. bourgeois, bourgeoisie, faubourg; PIE base *bhergh- 
"high"). 

bound 
  ()  ) *) 	     
1) bandidé; 2) karân 
 
Fr.: lié;  lien    

1) (adj.) Tied, confined by bonds; 2) (n) a boundary; a limit.   closed. 

1) Past tense and p.p. of  bind; 2)   boundary. 

1) P.p. of bandidan  bind; 2)   boundary. 

bound charge 
  	,5     
bâr-e bandidé 
 
Fr.: charge liée    

Any electric charge which is bound to an atom or molecule, in contrast to free charge, such as metallic 
conduction electrons, which is not. Also known as   polarization  charge. 

  bound;   charge. 
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bound cluster 
        
xuše-ye bandidé 
 
Fr.: amas lié    

A cluster of astronomical objects, such as stars or galaxies, held together by their mutual gravitational 
attraction.   bound system. 

Bound, p.p. of   bind;   cluster. 

Xušé cluster; bandidé p.p. of bandidan  bind. 

bound orbit 
  	      
madâr-e bandidé 
 
Fr.: orbite  liée    

The orbit described by an object around a central gravitional force in a system whose total energy is 
negative. An elliptical orbit. 

Bound, p.p. of   bind;   orbit. 

Madâr  orbit;  bandidé, p.p. of bandidan  bind. 

bound system 
  	+      
râžmân-e bandidé 
 
Fr.: système lié    

A system composed of several material bodies the total energy of which (the sum of kinetic and potential 
energies) is negative. 

Bound, p.p. of   bind;   system. 

Aâžmân system; bandidé p.p. of bandidan bind. 

bound-bound transition 
  	  -    
tarâšod-e bandidé-bandidé 
 
Fr.: transition  liée-liée    

A transition between two energy levels of an electron bound to a nucleus. The electron remains tied to the 
nucleus before and after the transition.  bound-free transition;   free-free emission. 

Bound, p.p. of   bind;   transition. 

Tarâšod  transition; Bandidé p.p. of bandidan   bind. 

bound-free transition 
  	  -    
tarâšod-e bandidé-âzâd 
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Fr.: transition  liée-libre    

A transition in which  a bound electron is liberated.  free-bound emission;   free-free emission. 

Bound, p.p. of   bind; free, from O.E. freo "free,"  from P.Gmc. *frijaz  (cf.  Ger. frei, Du. vrij),  related to 
E. friend; PIE *prijos  "dear, beloved" (cf. Skt. priyah  "own, dear, beloved," priyate "loves");   
transition. 

Tarâšod  transition; bandidé p.p. of bandidan  bind;  âzâd "free," Mid.Pers. âzât "free, noble," from 
Old Iranian *âzâta-, from  prefix â- + *zâta-,  either from *zan- "to  be born," or from *zây- "to  loose, 
untie," cf. Av.  âsna- "innate, natural," from zan- "to be born, to beget."  
Tarâšod  transition; bandidé p.p. of bandidan  bind. 

boundary 
  	     
karân (#) 
 
Fr.: limite    

1) General: Something that indicates a border or limit; the border or limit so indicated.  
2) Thermodynamics: A conceptual closed surface useful in separating and distinguishing a system from its 
surroundings.  
3) Math.: In topology, the boundary of a subset S of a topological space X is the set of points which can be 
approached both from S and from the outside of S.  
4) Electronics: An area of meeting of P-type and N-type   semiconductor materials where the  donor 
and  acceptor concentrations are equal. 

From Fr., from O.Fr. bodne, from M.L.  bodina, butina "boundary, boundary marker." 

Karân, karâné, kenâr from Mid.Pers. karânag, Av.  karana- "boundary."    limit. 

boundary conditions 
  	  	 ~ 	    
butârhâ-ye karân, ~ karâni 
 
Fr.: conditions à la  limite    

1) Math:Restriction on the limits  of applicability  of an equation. In a differential equation, conditions that 
allow to fix  the constant of integration and reach a unique solution. The number of boundary conditions 
necessary to determine a solution matches the order of the equation. 
2) Physics: Conditions needed to determine the evolution of a system, given the physical laws. 

  boundary;   condition. 

bounded 
  	  		    
karânmand (#), karândâr (#) 
 
Fr.: limité    

General: Having bounds or limits. 
Math.: Of a function,  having a range with an upper bound and a lower bound. 

Adj. from    bound. 

bounded function 
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  	   	 ~ 		    
karyâ-ye karânmand, ~ karândâr 
 
Fr.: fonction  bornée    

The function y = f(x) in  a given range of the argument x if there exists a positive number M such that for 
all values of x in the range under consideration the inequality | f(x) |  M will be fulfilled.    unbounded 
function. 

  bounded;  function. 

bow 
  	     
farâl 
 
Fr.: proue    

The front of a ship or boat; prow; opposite to stern or poop,   Puppis. 

M.E. boue, from O.N. bogr or M.Du.  boech "bow of a ship." 

Farâl, from  farâ "forward"  (farâ raftan  "to go forward, proceed," farâ rândan  "to drive forward"), 
equivalent to   pro-, + relation suffix  -âl,    -al. Compare farâl with  prow "bow,"  Fr. la proue "prow, 
bow," from dialectal It.  proa, prua, from  L. prora "bow,"  from  Gk. proira,  related to pro "before, 
forward." 

bow shock 
  	 -    
farâl-toš 
 
Fr.: choc de proue    

A shock wave created in front of an object moving throug a medium with a velocity higher than that of the 
sound waves. 

  bow  shock. 

bow wave 
  	 -   	    
farâl-mowj, mowj-e  farâl 
 
Fr.: onde de proue    

The wave which appears in front of a speeding boat and goes out behind it in a distinctive "V". It is due to 
the fact that waves pile up on each other before they can move away. 

  bow;   wave. 

Bowen fluorescence mechanism 
  	    &    
sâzokâr-e angiztâbi-ye Bowen 
 
Fr.: mécanisme de fluorescence de Bowen    
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A mechanism, made possible by certain chance coincidences between spectral lines of He II, O III and N 
III in  some planetary nebulae, that explains the presence with a high intensity of a selected group of O III 
and N III lines while  all other lines of these elements are missing. 

After I. S. Bowen who first  discovered this mechanism in 1935;  fluorescence;   mechanism. 

Sâzokâr mechanism; angiztâbi  fluorescence. 

Brackett series 
  	    	    
seri-ye Brackett 
 
Fr.: série de Brackette    

A series of lines in the infrared specrum of atomic hydrogen due to electron jumps between the fourth and 
higher energy levels (Br /  has wavelength 4.052 µm, Br + 2.166 µm). 

Named after the American physicist Frederick Brackett (1896-1980);   series. 

Bragg angle 
    	    
zâviye-ye Bragg 
 
Fr.: angle de Bragg    

The grazing angle between an incident beam of X-rays and a given set of crystal planes for which the 
secondary X-rays from the planes combine to give a single beam. 

  Bragg's law;   angle. 

Bragg's law 
    	    
qânun-e Bragg 
 
Fr.: loi  de Bragg    

A parallel beam of monochromatic X-rays of wavelength I,  incident on a given set of parallel crystal 
planes at a grazing angle B will give rise to a reflected beam whenever: n  = 2d . sinB, where n is an 
integer representing the difference in path length, and d is the perpendicular distance between a pair of 
sdjacent planes. 

Named after William Lawrence Bragg (1890-1971), British  physicist, who, in collaboration  with his 
father, William  Henry Bragg (1862-1942), joint Nobel  Prize in Physics 1915, pioneered X-ray analysis 
and spectrpmetry;  law. 

branch 
      
šâxé (#) 
 
Fr.: branche    

General: A shoot or arm-like limb  of a tree; anything like a limb  of a tree; any offshoot from a main trunk.  
Astro.:  asymptotic giant branch;    blue horizontal-branch stars;   red giant  branch. 

M.E., from O.Fr. branche, from  L.L. branca "a  claw, paw." 
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Šâxé "branch," from Mid.Pers šâk, cf. Mod.Pers. šâx, šax "branch; horn," Skt. sakha- "a branch, a limb," 
Arm. cax, Lit.  šaka, O.S. soxa, PIE *kakhâ "branch." 

breeze 
      
nasim (#) 
 
Fr.: brise    

A wind or current of  air, especially a light or moderate one (2-14 m/sec). 

From O.Sp. briza "cold northeast wind;" alternatively  from East Frisian brisen "to blow fresh and strong." 

Nasim "gentle breeze," from Ar. 

bremsstrahlung 
  	-    
tormoz-tâbeš 
 
Fr.: rayonnement de freinage, bremsstrahlung    

Electromagnetic radiation emitted by a fast moving charged particle when it passes within the strong 
electric field of an atomic nucleus and is decelerated. 

Bremsstrahlung, from Ger. Bremse "brake" + Strahlung "radiation," from  strahlen "to radiate," from 
Strahl "ray," from  O.H.G. strala "arrow,  stripe;" PIE *ster-  "to spread." 

Tormoz-tâbeš, from tormoz "brake," from Russian + -tâbeš radiation. 

Brewster's law 
    		    
qânun-e Brewster 
 
Fr.: loi  de Brewster    

The amount of the polarization of light reflected from  a surface is a maximum when the reflected ray is at 
right angles to the refracted ray.  polarizing  angle. 

Named after Sir David Brewster (1781-1868), Scottish physicist;   law. 

bridge 
      
pol (#) 
 
Fr.: pont    

An apparent structure of gas or stars linking one galaxy to another. 

O.E. brycge, from P.Gmc. *brugjo (cf.  Ger. Brücke), from PIE *bhru  "log, beam." 

Pol, Mid.Pers. puhl,, Av. prtav- "bridge, passage." 

bright 
  	 	    
deraxšân, rowšan 
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Fr.: brillant    

Giving out or reflecting  much light, shining. 

O.E. bryht, from beorht "bright,  splendid," from P.Gmc. *berkhiaz,  from PIE base *bhereg- "to gleam, 
white" (cf. Av.  brz- "to shine, gleam, flash, radiate," Skt. bhrajate "shines, glitters," Mod.Pers. balk, 
warq, barx, barq "flash, flame, light,"  barâz "beauty, grace, elegance," barâzidan "to render good, 
beautiful," Lith.  breksta "to dawn," Welsh berth "bright,  beautiful,"  L. flagrare  "to blaze").   electricity. 

bright nebula 
     	 ~ 	    
miq-e rowšan, ~ deraxšân 
 
Fr.: nébuleuse brillante    

In contrast to a  dark nebula, a bright cloud of  interstellar gas and dust. The term designates both 
emission nebulae and reflection nebulae. 

  bright;    nebula. 

brightness 
  	    
deraxšandegi (#) 
 
Fr.: brillance    

General:The state or quality of being bright.  
Astronomy:The amount of light or other radiation received from a celestial object. It depends on the 
intrinsic brightness of the object, its distance and the amount of interstellar extinction.  luminosity. 

brightness, from   bright +  -ness suffix of action, quality or state, attached to an adj. or p.p. to form a 
noun, from O.E. -nes(s), cf. M.Du. -nisse, O.H.G. -nissa, Ger. -nis, Goth. -inassus. 

Deraxšandegi, from deraxš, present stem of deraxšidan "to shine," + -andé adjective suffix + -gi noun 
suffix. 

brightness distribution 
  +  	    
vâbâžeš-e deraxšandegi 
 
Fr.: distribution  de brillance    

A statistical distribution  of the brightness of an astronomical extended object. 

  brightness;   distribution. 

Vâbâžeš distribution;  deraxšandegi  brightness. 

brightness temperature 
    	    
damâ-ye deraxšandegi 
 
Fr.: température de brillance    

In radio astronomy, the temperature of a source calculated on the assumption that it is a blackbody 
emitting radiation of the observed intensity at a given wavelength.  antenna temperature. 
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 brightness;  temperature. 

broad (adj.) 
      
pahn 
 
Fr.: large    

Wide in extent from side to side. 

From O.E. brad, from P.Gmc. *braithaz, compare with O.N. breiðr, Du. breed, Ger. breit, Goth. brouþs. 

Pahn "wide, broad," from Mid.Pers. pah(a)n; Av. paana- "broad, wide, spacious." 

broad-band photometry 
     -    
šidsanji-ye pahn-bând 
 
Fr.: photométrie à bande large    

Photometric measurements carried out through filters with a band-width (about one-tenth the central 
wavelength) in the range 30-100 nm. Typical examples are Johnson photometry, Krons-Cousins RI 
photometry, and the six-color system. 

 broad;  band;  photometry. 

broad-line radio galaxy (BLRG) 
  	  -
 ~ -    
radio kahkašân-e pahn-xatt, ~ pahn-tâné 
 
Fr.: galaxie radio à raies larges    

A radio galaxy that shows broad optical emission lines.  broad-line region. 

 broad;  line;   radio galaxy. 

broad-line region (BLR) 
  
  -
 ~ -    
nâhiye-ye pahn-xatt, ~ pahn-tâné 
 
Fr.: région à raies larges    

The inner region of a quasar exhibiting broad spectral lines which indicate ionized matter moving with 
speeds in excess of 10,000 km/sec, probably due to the presence of an accretion disk surrounding a black 
hole. 

 broad;  line;   region. 

broaden 
      
pahnidan 
 
Fr.: élargir    

To make or become broad or broader. 
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 borad. 

Pahnidan, from pahn broad + -idan infinitive suffix. 

broadening 
      
pahneš 
 
Fr.: élargissement    

The act of making something wider.  instrumental broadening;  line broadening. 

Broadening, from  broad + -ing noun froming suffix. 

Pahneš, from pahn ( broad, present tense stem of pahnidan "to broaden" + -idan infinitive suffix) + eš 
verbal-noun suffix. 

brown dwarf 
        
kutule-ye qahvei 
 
Fr.: naine brune    

A starlike object whose mass is too small (less than 8 percent that of the Sun) to sustain nuclear reactions 
and become a star. Nuclear reactions in its core are limited to the tranformation of deuterium into 3He. 

Brown, from O.E. brun "dark," from P.Gmc. *brunaz, from PIE *bher- "shining, brown," related to 
*bheros "dark animal" (cf. beaver, bear);  dwarf. 

Kutulé dwarf; qahvei, color of qahvé "coffee." 

brown dwarf desert 
  	        
kavir-e kutulehâ-ye qahvei 
 
Fr.: désert des naines brunes    

The observational result indicating a deficit in the frequency of  brown dwarf companions to Sun-like 
stars, either relative to the frequency of less massive planetary companions or relative to the frequency of 
more massive stellar companions. 

 brown dwarf; desert from M.E., from O.Fr. desert, from L.L. desertum, literally "thing abandoned," 
from deserere "to abandon." 

Kavir "salt and sour ground, where nothing grows; wilderness;" kutule-ye qahvei brown dwarf. 

Brownian motion 
    	&    
jonbeš-e Brawni 
 
Fr.: mouvement brownien    

The continuous random motion of solid microscopic particles immersed in a fluid due to bombardment by 
the atoms and molecules of the medium. The first quantitative explanation of the phenomenon, based on 
the kinetic theory of gases, was forwarded by A. Einstein in 1905. 
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Named after Robert Brown (1773-1858), a Scottish botanist, who first in 1827 noticed the erratic motion 
of pollen grains suspended in water.  motion. 

bubble 
   
    
tangol, hobâb 
 
Fr.: bulle    

General:A small body of  gas within a liquid; a thin film  of  liquid inflated  with air or gas. 
Astron.: 1) Bubble-like  structures of hot ionized gas created in the interstellar medium by the action of the 
powerful winds of massive stars.  
2) A giant bubble-like component appearing during the growth of large-scale structures in the early 
Universe. 

Bubble, from M.E. bobel, perhaps from M.Du. bobbel. 

Tangol "bubble," from Âštiyâni  dialect, maybe from tan "body"  + gol "flower,"   literally "that  which has a 
delicate body (like a flower)."  This etymology is supported by the fact that in Pers. bubble is often likened 
to a flower: qonce-ye âb, kupale-ye âb, quze-ye âb [Dehxodâ] "water blossom, water flower, water bud." 
Hobâb, from Ar. habâb. 

bubble chamber 
     ~ 
    
otâqak-e tangol, ~ hobâb 
 
Fr.: chambra à bulles    

A tank filled  with a transparent liquid that is on the brink of boiling.  When a charged particle passes 
through the liquid, the energy deposited initiates boiling along the path, leaving a trail of tiny bubbles. The 
bubble chamber is no longer in wide use for particle experiments. 

  bubble; chamber, from O.Fr. chambre, from L.L.  camera "a chamber, room." 

Otâqak "small room, small chamber," from Turkish  otâq "room, chamber" + -ak diminutive  suffix;  tangol, 
hobâb  bubble. 

Bubble Nebula 
      ~ 
    
miq-e tangol, ~ hobâb 
 
Fr.: Nébuleuse bulle    

The   diffuse nebula NGC 7635 in the constellation   Cassiopeia lying at a distance of about 11,000 
light-years. About 10 light-years across, it is visible with  a small telescope. 

  bubble;   nebula. 

Bug Nebula 
     	    
miq-e Šâparak 
 
Fr.: nébuleuse de l'insecte    

The double-lobed  planetary  nebula NGC 6302, which lies in    Scorpius at a distance of about 4000 
  light-years. The central very hot star seems to have violently ejected material intwo distinct directions. 
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Bug "a hemipterous insect, an insect," of unknown origin. 

Šâparak "night butterfly, bat," from  šab "night" +  parak "flying,"  from  paridan "to fly." 

bulge of a galaxy 
  +      
kuži-ye kahkašân 
 
Fr.: bulbe d'une galaxie    

A spheroidal region around the center of a spiral galaxy which contains warm gas and metal-rich older 
stars. 

Bulge, from O.Fr. bouge "leather bag," from L. bulga "leather bag," of Gaulish  origin. 

Kuži "convexity,"  from kuž  convex. 

bump Cepheid 
     !"#$%  	 ~ 	    
Kefeusi-ye quzâr, ~ zokdâr 
 
Fr.: Céphéide à bosse    

A subtype of classical Cepheid variable stars that show a bump on the descending branch of their light-
curve. 

Bump "a relatively abrupt convexity or bulge on a surface," probably imitative of  the sound of a blow. 

Quzdâr, from quz "hump," variant of kuž  convex + -dâr "possessing," from dâštan "to have, possess." 
Zokdâr, from Lori  zok "a raised spot, a bulge," cf. Northern Fârs Âbâdé dialect lok " swellimg, knob." 

burn (v.) 
  ()  )  *)      
1) suxtan; 2) suzândan 
 
Fr.: brûler    

1) (v.intr.) To undergo combustion (fast or slow).  
To undergo fusion or fission.  
2) (v.tr.) To cause to undergo combustion.  
To use as fuel or as a source of heat. 

Burn, from M.E.  bernen, brennen, combination of O.E. beornan (intr.) and bærnan (tr.), both from 
P.Gmc. *brenwanan; cf. Goth. brannjan, O.H.G.  brennen. 

Suxtan, suzândan, from Mid.Pers. sôxtan, sôzidan "to burn," Av. base saoc- "to burn, inflame" s	c 
"brilliance,"  upa.suxta- "inflamed;" cf.  Skt. oc- "to light, glow, burn," ocati "burns," (caus.) socayati, 
uc- "flame, glow," oka- "light, flame;" PIE base *(s)keuk- "to shine." 

burning 
      
suzeš (#) 
 
Fr.: combustion    
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The state, process, or effect of being on fire, burned, or subjected to intense heat.  helium burning;  
neon burning;   oxygen burning;   shell burning. 

Verbal noun of   burn (v.). 

burst (n.) 
      
belk 
 
Fr.: sursaut    

General: 1) An abrupt, intense increase. 2) A period of intense activity. 3) A sudden outbreak or outburst; 
an explosion. 
Astro.: A period of  abrupt increase in the intensity of a phenomenon, for example star formation rate or 
emission of X- or gamma rays from astronomical sources.  star-burst galaxy. 

M.E. bersten, from O.E. berstan, akin to O.H.G. berstan "to burst;" from  PIE *bhres- "to  burst, break, 
crack." 

Belk Mod.Pers. "a blaze, a flame." The term has several variants, including in dialects: balk [Mo'in], pâlk 
(Tokharian AB), bal  (Gilaki,  Semnâni, Sorxeyi, Sangesari, Lahijâni), val (Gilaki), bilese (Kordi),  beleyz 
(Lori), warq,  barx [Mo'in],  and the Pers. widespread term gorr "burst of fire." Belk derives probably from 
Mid.Pers. brâh, Av. braz- "to  shine, gleam, flash, radiate," cf. Skt. bhâ- "to shine," bhrajate "shines, 
glitters," O.H.G. beraht "bright,"  O.E. beorht "bright;"  PIE *bhereg-  "to shine." The Mod.Pers. barq 
"glitter;    electricity"  probably belongs to this family. Therefore, the Hebrew barak and Ar. barq may be 
loanwords from Old or Mid.Pers. 

burst (v.) 
  ()   *)     
1) belkidan, 2) belkândan 
 
Fr.:    

1) (v.intr.) To come open or fly  apart suddenly or violently, especially from internal pressure. 
2) (v.tr.) To cause to burst. 

Belkidan (v.intr.), belkândan (v.tr.),  from belk  bu 

burst of star formation 
      
belk-e diseš-e setâregân 
 
Fr.: flambée de formation d'étoiles    

A period of star formation activity,  in a galaxy or locally  in a region of interstellar medium, which  is much 
higher than the corresponding average star formation rate. 

  burst;   star;    formation. 

burster 
  	 	    
belkvar, belkâr 
 
Fr.: source à sursaut    
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A source that shows sudden intense emission of X- or gamma rays with a rapid rise and decay. Often it 
cannot be identified with any optical counterpart. 

Burster, from   burst +    -er. 

Belkvar, belkâr, from belk  burst +  agent n. former -var or âr "bringer, producer," from  âvardan "to 
bring, to cause, to produce." 

butterfly diagram 
  	  		    
nemudâr-e parvânevâr 
 
Fr.: diagramme en papillon    

A plot showing the latitudes of sunspots versus time for both solar hemispheres. It was developed by E. 
Walter Maunder in 1904 to illustrate the solar cycle. 

Butterfly, from M.E.  butterflye, from O.E. butorfleoge, from  butor, butere "butter"  floge "fly,"  but the 
etymology is not clear;   diagram. 

Nemudâr  diagram; parvânevâr "resembling a butterfly,"  from parvâné "butterfly"  +  -vâr similarity 
suffix. 

B[e] star 
  	  B[e]    
setâre-ye B[e] 
 
Fr.: étoile B[e]    

A   Be star with    forbidden lines in emission in its spectrum. B[e] stars show large   infrared excess 
due to circumstellar dust emission. 

B, referring to the spectral type; e for emission lines, brackets for distinction from Be;   star. 

 
Caelum 
      
qalam (#) 
 
Fr.: Burin    

The Sculptor's Chisel. A small inconspicuous constellation in the southern sky, representing a sculptor's 
chisel. Its brightest star, Alpha Caeli, is magnitude 4.5. Approximate position: R.A. 4.5 h, Dec.: -40°; 
abbreviation: Cae, genitive form Caeli. 

L. caelum sculptor's "chisel." 

Qalam "chisel," from  Ar., related to L. caelum? 

calculate 
  	    
afmârdan 
 
Fr.: calculer    
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To perform a mathematical process; to reckon; to make an estimate of; evaluate.  compute (v.);  
count;   mathematics;  statistics. 

Calculate, from L.L.  calculare, calculat-,  from L.  calculus "small stone, pebble" (used in reckoning), dim. 
of calx, calc- "limestone,"  from Gk. khalix  "small pebble," kakhlex "round pebble,"cf. O.E. hægl, hagol 
"hale," from W.Gmc.  *haglaz, O.H.G. hagal, O.N. hagl,  Ger. Hagel "hail", PIE  *kaghlo- "pebble, hail." 
The Pers. cognate is probably the Lori hogela "big stone." 

Afmârdan, from prefix  af- + stem mar- + infinitive  suffix  -idan. The Mod.Pers. prefix af- "to,  up, upon," 
occurring in several words (e.g. afzudan, afruxtan, afsar, afsâr, afqân), derives from O.Pers./Av. abiy-
/aiwi- "to,  upon, against;" cf. Skt. abhi-, Gk. amphi-. The stem mar-, mâr- "count, reckon, measure," 
which occurs in several Mid./Mod.Pers. terms (e.g. ošmârdan, šomârdan, šomordan "to count, to 
calculate," âmâr "computation, arithmetic; statistics," âmârdan "to  reckon, to calculate," bimar 
"countless," nahmâr "great, large, big"), is related to the Av. base mar- "to have in mind, remember, 
recall," hišmar-; cf. Skt. smr-, smarati  "to remember, he remembers," L. memor, memoria, Gk. mermera 
"care," martyr "witness." 

calculation 
  	    
afmâreš 
 
Fr.: calcul    

The act, process, or result of calculating. 

Calculation, noun from    calculate. 

Afmâreš, verbal noun from afmârdan  calculate. 

calculator 
  		    
afmârgar 
 
Fr.: calculateur    

A small electronic device that performs calculations. 

Calculator, from    calculate +   -tor. 

Afmârgar, from afmâr   calculate + -gar agent suffix,  from kar-, kardan "to  do, to make" (Mid.Pers. 
kardan, O.Pers./Av. kar- "to do, make, build,"  Av. krnaoiti "makes," cf. Skt. kr- "to do, to make," krnoti 
"makes," karma "act, deed;" PIE base kwer- "to do, to make"). 

calculus 
  	    
afmârik 
 
Fr.: calcul  différentiel et intégral    

The branch of mathematics that deals with limits and the differentiation and integration of functions of 
one or more variables; differential calculus, infinitesimal  calculus. 

L. calculus "small stone," from  calx, calcis "limestone,"   calculate,  + -ulus diminutive  suffix,    -ule. 

Afmârik, from afmâr   calculate + Pers. suffix -ik denoting a subject, a branch of sciences, a discipline, 
  ics. 
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calculus of finite differences 
  	  	  	    
afmârik-e degarsânihâ-ye karânmand 
 
Fr.: calcul  des différences finies    

A calculus based on the properties of the successive values of variable quantities and their differences or 
increments. 

  calculus,   finite,    difference. 

Afmârik  calculus, degarsânihâ, plural of  degarsân,  difference, karânmand  finite. 

calculus of probabilities 
  	      
afmârik-e šavânâihâ 
 
Fr.: calcul  des probabilités    

A branch of mathematics that deals with the calculation of the probabilities of events. 

  calculus;   probability. 

Afmârik  calculus; šavânâihâ, plural of  šavânâi  probability. 

calculus of residues 
  	      
afmârik-e mândehâ 
 
Fr.: calcul  des résidus    

The application of Cauchy's theorem to compute residues and poles, evaluate contour integrals, sum 
infinite series, and carry out related calculations. 

  calculus; residue from O.Fr. résidu, from  L. residuum "a remainder," neut. of residuus "remaining, left 
over," from residere "remain behind." 

Afmârik  calculus; mândehâ, plural of mândé "remained," from mândan "to remain," Mid.Pers. 
mânidan, mânenitan, O.Pers./Av. man- "to remain, to stay," Skt. mand-, mamandhi "to stand still, pause," 
Gk. menein "to wait." 

calculus of tensors 
  	  	    
afmârik-e tânsorhâ 
 
Fr.: calcul  tensoriel    

The branch of mathematics dealing with the differentiation of tensors. 

  calculus;   tensor. 

Afmârik  calculus;    tensor. 

calculus of variations 
  	  	    
afmârik-e vartešhâ 
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Fr.: calcul  des variations    

The study of maximum and minimum properties of definite integrals. 

  calculus;   variation. 

Afmârik  calculus; varteš  variation. 

calculus of vectors 
  	  		    
afmârik-e bordârhâ 
 
Fr.: calcul  vectoriel    

The area of calculus dealing with differentiation and integration of vector-valued functions; a sub-area of 
tensor calculus. 

  calculus;   vector. 

Afmârik  calculus; bordâr   vector. 

calendar 
  ()  	  	 	) *)     
1) gâhšomâr (#), gâhšomâri (#), gâhmâr; 2) sâlnâmé (#) 
 
Fr.: calendrier    

1) Any of various systems for measuring and recording the passage of time by dividing the year into days, 
weeks, and months.  
2) A table showing the months, weeks, and days in at least one specific year.  
  chronology. 

M.E. calender, from O.Fr. calendier, from  L. calendarium  "account book," from kalendae "calends" the 
first day of the Roman month, from calare "to  announce solemnly, call out," as the priests did in 
proclaiming the new moon that marked the calends, from PIE base *kele- "to call, shout" (cf. Skt. usakala 
"cock," lit.  "dawn-calling;"  Gk. kaleo "to call,"  kelados "noise," kledon "report, fame;" O.H.G. halan, 
O.N. kalla "to call;"  O.E. hlowan "to  low;"  Lith. kalba "language"). 

Gâhšomâr, gâhšomâri, gâhmâr from gâh "time," Mid.Pers. gâh, gâs, + šomâr, mâr "reckoning,"  
calculate. 
Sâlnâmé, from sâl year + nâmé "a writing,  letter, book." 

calendar day 
  	  	 ~ 	    
ruz-e gâhšomâri, ~ gâhmâri 
 
Fr.: jour  du calendrier    

A period of 24 hours, from one midnight to the following  midnight. 

  calendar;   day. 

calendar month 
    	 ~ 	    
mâh-e gâhšomâri, ~ gâhmâri 
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Fr.: mois du calendrier    

One of the periods into which a calendar is divided, ordinarily 12, but in earlier systems 10 (the first 
Roman calendar under Romulus) or 13 (ancient Iranian calendar using a month intercalation). 

  calendar;   month. 

calendar year 
    	 ~ 	    
sâl-e gâhšomâri, ~ gâhmâri 
 
Fr.: année du calendrier    

The time interval between the new year's day in a given calendar system and the day before the following 
new year's day. In the Gregorian system the calendar year begins on January 1 and ends on December 31. 
In the Iranian calendar it begins on Farvardin 1, the day closest to the spring equinox and ends on Esfand 
29 or 30. 

  calendar;   year. 

calibrate 
      
kabizidan 
 
Fr.: étalonner    

To adjust or determine, by comparison with a standard, the response magnitude of a measuring instrument 
as a function of the input signal. For example, to determine line wavelengths in the spectrum of an 
astronomical object, or to graduate a hygrometer. 

From M.Fr. calibre,  via Sp. or It., from Ar.  qalib "a mold,  last," perhaps from Gk. kalopodion "a 
shoemaker's last," from kalon "wood" + podos gen. of pous "foot." 

Kabizidan, verbal form of kabiz (varainats kaviz, kaviž, kafiz) "a measure for grain, a bushel," from 
Mid.Pers. kabiz "a grain measure." 

calibration 
      
kabizeš 
 
Fr.: étalonnage, calibration    

1) The act or process of calibrating or the state of being calibrated.  
2) A set of graduations that show positions or values. 

Calibration,  noun from   calibrate. 

Kabizeš, noun from kabizidan  calibrate. 

calibration curve 
   67     
xam-e kabizeš 
 
Fr.: courbe d'étalonnage    
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An empirical curve obtained through appropriate exposures in order to determine the instrument's 
response. For example, a curve allowing the conversion of relative intensities of an observed object into 
absolute fluxes, or a curve relating the detector's pixel positions to wavelengths. 

  calibration;    curve. 

calibration error 
  893:     
irang-e kabizeš 
 
Fr.: erreur  d'étalonnage    

A systematic error in the constant values to be applied to a measuring instrument. 

  calibration;    error. 

Irang  error;  kabizeš  calibration. 

calibration exposure 
  	"9     
nurdâd-e kabizeš 
 
Fr.: pose d'étalonnage    

An exposure obtained with an instrument mounted on the telescope using an artificial illuminating source 
in order to calibrate the instrument. 

  calibration;    exposure. 

Nurdâd  exposure; kabizeš calibration. 

calibration lamp 
  ;<=     
lâmp-e kabizeš 
 
Fr.: lampe d'étalonnage    

A lamp used for instrument calibration, such as an internal He-Ar arc for wavelength calibration or an 
external source of light placed in the telescope dome for flat-field exposures. 

  calibration;  lamp, from O.Fr. lampe, L. lampas, from  Gk. lampas "torch, lamp, light, meteor," from 
lampein "to shine." 

Kabizeš calibration;  lâmp, from  Fr., as above. 

calibrator 
      
kabizandé 
 
Fr.: étalon    

A general term for certain reference astronomical sources that allow determining the characteristics 
(magnitude, distance, velocity, etc.) of other sources.  primary calibrators,    secondary calibrators. 

Calibrator,  from   calibrate  +   -or. 
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Kabizandé, agent noun from kabizidan calibrate. 

Callisto (Jupiter IV) 
      
Kâlisto (#) 
 
Fr.: Callisto    

The eighth of Jupiter's known satellites and the second brightest and the outermost of the four  Galilean 
stellites. With a diameter of 4800 km, it orbits Jupiter in 16.689 days at a distance of 1,883,000 km from 
the planet. It was discovered by Galileo and Marius in 1610. 

Callisto, an attendant of Artemis in Greek mythology. Because of her love affair with  Zeus, she was 
transformed into a bear by Artemis. According to another legend she was changed into a bear by the 
jealous Hera. Zeus transferred her to the heavens as the constellation  Ursa Major (great bear). 

calorimetry 
  	     
garmâsanji (#) 
 
Fr.: calorimétrie    

The measurement of the amount of heat involved in various processes, such as chemical reactions, 
changes of state, and formation of solutions. 

From L. calor "heat,"  calidus "warm" (PIE  base kel- "warm; cf. Mod.Pers. sard "cold, cool," Av. sarta- 
"cold," Skt. iira- "cold," Ossetian sald "cold," Lith. šaltas "cold,"  Welsh clyd "cool")  +   -metry. 

Garmâsanji from garmâ "heat, warmth"  garm "warm (Mid.Pers. garm, O.Pers./Av. garma- "hot, warm," 
cf. Skt. gharmah "heat," Gk. thermos "warm," L.  formus "warm," fornax  "oven," P.Gmc. *warmaz, O.E. 
wearm, O.H.G., Ger. warm, from PIE *ghworm-/*ghwerm-)  +  -sanji  -metry. 

Calypso (Saturn XIV) 
      
Kalupso (#) 
 
Fr.: Calypso    

A satellite of Saturn discovered in 1980 on the images taken by Voyager 1. It shares the same orbit as 
Telesto and Tethys at a distance of 294,660 km and turns around the palnet with a period of 1.888 days. It 
is 34 x 22 x 22 km in size. 

In Greek mythology, Calypso was a sea nymph and the daughter of the Titan Atlas. 

Camelopardalis 
  	    
Zarrâfé (#) 
 
Fr.: Girafe    

The Giraffe. An extended but inconspicuous constellation near the north celestial pole. Approximate 
position: R.A. 5 h, Dec. 70°; abbreviation Cam, genitive form  Camelopardalis. 

M.E., from Medieval  L. camlopardus, from L.  camelopardalis, from Gk. kamelopardalis,  from kamelos 
"camel" + pardalis, pard  "leopard" (because the giraffe has a head like a camel's and the spots of a 
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leopard), from L. pardus, from Gk.  pardos "male panther," from the same source (probably Iranian) as 
Skt. prdaku- "leopard, tiger, snake," and Pers. palang "panther." 

Zarrâfé "giraffe,"  from Ar.  zarafa, probably from an African  language. This term is at the origin of this 
animal's name in European languages, via It. giraffa. The Pers. name of the animal is: šotor-gâv-palang, 
from Mid.Pers., composed of šotor "camel" + gâv "ox, bull,  cow,"   Taurus, + palang "panther." 

camera 
      
kadak 
 
Fr.: appareil  photo, caméra    

1) An apparatus for recording the light from an object onto a sensitive material, such as film or CCD 
detector. 
2) A device that converts optical images into electrical impulses. 

Mod.L. camera obscura "dark chamber" from L.  camera "vaulted room," from  Gk. kamara "vault," cf. 
Av. kamarâ- "waist;  vault" Mod.Pers. kamar "waist,"  Skt. kamarati "is vaulted;"  PIE base *kam- "to 
arch." 

Kadak "small room," from  kad, kadé "room, chamber, habitation, vault, cell, cavern," Mid.Pers. katak, Av. 
kata- "(small) room, closet, (small) house," cf. Goth. hethjo "small  room" O.S. kotici "cavern, nest," PIE 
*kot(os). 

Cancer 
  	    
Xarcang (#) 
 
Fr.: Cancer    

The Crab. The dimmest constellation of the  Zodiac, located in the northern hemisphere at 
approximately R.A. 8 h and Dec. +20°. The main feature of the constellation is the open cluster  
Praesepe (M 44). Abrreviation: Cnc; genitive form:  Cancri. 

Cancer,from L., from  Gk. karkinos; PIE base *qarq- "to be hard" (like  the shell of a crab); cf. Skt. 
karkatah "crab," karkarah "hard." 
In Gk. mythology the Crab was sent by the goddess Hera to bite Hercules in the midst of the struggle with 
  Hydra, but Hercules crushed the crustacean with his heel. Hera rewarded the Crab by placing it in the 
  Zodiac. 

Xarcang "crab," from Mid.Pers. karcang, cf.  Lori qerženg from kar-,  qer- + cang, ženg "claw." The 
component xar/qer may be related to Av. xruta-, xraoždva- "hard," as in xruždisma- "hard ground" (from 
xruždi- + zam-), and to the PIE *qarq- "to be hard." In that case, the Pers. term for crab would literally 
mean "hard claw." 

Cancer, Tropic of 
  3>	"2 	    
Hurgard-e Xarcang 
 
Fr.: Tropique du Cancer    

  Tropic of Cancer. 

candela 
      
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kandelâ 
 
Fr.: candela    

The basic unit of luminosity intensity  in the SI system of units. The candela is the luminous intensity, in a 
given direction, of a source that emits monochromatic radiation of frequency 540 × 1012 hertz and that has 
a radiant intensity in that direction of 1/683 watt per steradian. The frequency chosen is that to which the 
eye is most sensitive (555 nanometer). The factor 683 is to make the value identical to that obtained with 
the previous version of the unit: the emission from 1 square centimeter of glowing, solidifying platinum. 

From L. candela "a light, torch,"  from candere "to shine," candidus "shining white"  (E. candidate); cf. 
Skt. cand- "to shine, to glow," candati "shines," candra-  "shining, glowing,  the Moon;" Gk. kandaros 
"coal;" PIE base kand- "to glow, to shin." 

Canes Venatici 
   ,?!     
Tâzi (#), Sagân-e Tâzi (#) 
 
Fr.: Chiens de chasse    

The Hunting Dogs. A small constellation in the northern hemisphere at approximate position: R.A. 7h, 
Dec. +40°. Abbreviation: CVn, genitive form:  Canum Venaticorum. 

L. Canes Venatic from canes, pl. of canis "dog" + venatici, pl. of  venaticus "hunting." The constellation 
was created by the Polish astronomer Johannes Hevelius in his sky chart of 1687. 

Tâzi "greyhound, hunting dog," originally  "swift,  fast," from tâzidan, tâxtan "to  run, to assault, to chase," 
Av. tak- "to run,"  Skt. talki "he rushes at," O.S. techim "to run away," Lith.  teku "to run, flow."  Sagân-e 
Tâzi, from sagân pl. of sag "dog"   Canis Major  + tâzi. 

Canis Major 
  8!  	    
Sag-e Bozorg (#) 
 
Fr.: Grand  Chien    

The Greater Dog. A constellation in the southern hemisphere which contains  Sirius, the brightest star 
of the whole sky. Approximate position:  R.A. 7 h, Dec. -20°; abbreviation CMa; genitive form  Canis 
Majoris. 

L. Canis Major,  from canis "dog" (cf.  Gk. kuon, Skt. svâ-, Av. spâ-, Pers. sag; PIE *kwon-) + Maior 
"larger," from L.  major, irregular comp. of  magnus "large, great" (cf. Gk. megas, Av. maz-, masan-, 
mazant- "great, important," Skt. mah-, mahant-, Mod.Pers. meh; PIE *meg- "great").  
Canis Major is usually seen as one of the two hunting dogs of the hunter Orion. The other dog is Canis 
Minor, the Little  Dog. 

Sag-e Bozorg, from sag, see the above paragraph, + bozorg "large, great," Mid.Pers. vuzurg, O.Pers. 
vazarka- "great," Av. vazra- "club,"  Skt. vajati,  vaja- strength," vajra- "Indira's  thunderbolt," L. vegere "to 
be lively," PIE *weg-  "to be strong, be lively." 

Canis Minor 
  8!      
Sag-e Kucak (#) 
 
Fr.: Petit Chien    
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The Lesser Dog. A small constellation in the equtorial region of the northern sky at approximately R.A. 7h 
30m, Dec. +5°. It hosts the bright star  Procyon. Abbreviation  CMi,  genitive form Canis Minoris. 

Canis Minor, from  canis "dog"   Canis Major;  L. minor  "lesser, smaller," from PIE base *min- "small" 
(cf. Gk. meion "less, lesser," Skt. mi-, minati "to diminish." 

Sag "dog,"   Canis Major;  kucak "small," from Mid.Pers. kok, kotak, kotah "small, short; child." 

canonical 
  		    
hanjârvâr 
 
Fr.: canonique    

General: Pertaining to, established by, or conforming to a canon, i.e. a law or a general rule (especially in 
ecclesiastical matters).  
Math.: Relating to the simplest or standard form of a general function, equation, rule, etc. 

M.M. canonicalis,  from canonic(us), from L.  canon, from Gk. kanon "a straight rod, a measuring rod, rule 
" + alis  -al. 

Hanjârvâr, from  hanjâr "a mason's rule, any string or instrument used by builders in laying stones 
straight; rule, law, way, custom; a norm" + -vâr suffix  meaning "having, endowed with; like,  in the 
manner of." 

canonical change 
  	  		 	  ~    
degaršod-e hanjârvâr, degarguni-ye ~ 
 
Fr.: changement canonique    

A periodic change in one of the components of the orbit of a celestial object. 

  canonical;   change. 

canonical coordinates 
  	 		    
hamârâhâ-ye hanjârvâr, 
 
Fr.: coordonnées canoniques    

Any set of generalized coordinates of a system together with their conjugate momenta. 

  canonical;   coordinates. 

canonical correlation 
  @9 		    
hambâzânš-e hanjârvâr 
 
Fr.: correlation  canonique    

The highest correlation between linear functions of two data sets when specific restrictions are imposed 
upon them. 

  canonical;   correlation. 
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canonical equation 
  @>"A2 		    
hamugeš-e hanjârvâr 
 
Fr.: équation canonique    

The most general form of an equation. 

  canonical;   equation. 

canonical form 
   		    
dise-ye hanjârvâr 
 
Fr.: forme canonique    

The simplest expression of an equation, statement, or rule.  
 
  canonical;   form. 

canonical momentum 
  ,BCD 		    
jonbâk-e hanjârvâr 
 
Fr.: moment cinétique canonique    

Same as  conjugate momentum. 

  canonical;   momentum. 

canonically conjugate variable 
  	 		     
vartande-ye hanjârvârâné hamyuq 
 
Fr.: variable  canoniquement conjuguée    

A generalized coordinate and its  conjugate momentum. 

Canonically, adverb from   canonical;    conjugate;   variable. 

Canopus (/ Carinae) 
   	      
Soheyl (#), Parak (#), Agast (#) 
 
Fr.: Canopus    

The brightest star in the constellation  Carina  and the second brightest star in the sky. It is a  
supergiant of type F0 with a visible magnitude -0.72. 

Canopus, from Gk. kanobos, perhaps from Coptic language Kahi Nub "golden earth." 

Soheyl, from Ar. Suhail. Parak and Agast are Pers. names for the star; etymology unknown. 

capacitance 
      
gonjâyi 
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Fr.: capacité    

The amount of electric charge stored, or separated, for a given electric potential. 

From capacit(y),   capacity + -ance a suffix used to form nouns either from adjectives in -ant or from 
verbs. 

Gonjâyi, from gonjâ "able to  hold," from gonjidan   capacity + -yi noun suffix. 

capacity 
      
gonjâyeš (#) 
 
Fr.: capacité    

The ability to receive or contain.  
Electricity:    capacitance. 

From M.Fr. capacité, from L.  capacitatem, from capax "able to hold much," from  capere "to take, grasp." 

Gonjâyeš "capacity, holding, containing," from gonjdan  "to be contained; to hold exactly; to be filled;" 
Mid.Pers. winj- "to  be contained;" Proto-Iranian *uiac-/*uic-;  cf. Skt. vyac- "to  contain, encompass," vyás- 
"extent, content, extension;" L. uincire "to  bind." 

Capella (/ Aurigae) 
       
Bozbân (#), Ayyuq (#) 
 
Fr.: Capella    

The sixth brightest star in the sky, Capella lies in the Northern Hemisphere constellation  Auriga. A   
spectroscopic binary, it consists of a pair of G5 and G0  giants, themeselves multiple systems. Capella 
lies 42 light-years away. 

From L. capella "little  she-goat," diminutive  of caper "goat." 

The Pers. name of Capella is Bozbân "goat keeper," as indicated by Biruni (A.D. 973-1048) in his Tafhim, 
from boz "goat" (Mid.Pers. buz, Av. buza-, Skt. bukka-, O.Ir. bocc, O.H.G. boc, Bret. bouc'h) + -bân 
prefix denoting "keeper." Ayyuq, from Ar. 

Capricorn, Tropic of 
  3>	"2     
hurgard-e vahig 
 
Fr.: Tropique du Capricorne    

  Tropic of Capricorn. 

  Capricornus. 

Capricornus 
      
vahig 
 
Fr.: Capricorne    
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The Sea Goat. The smallest constellation of the  Zodiac, lying in the Southern Hemisphere at 
approximately R.A. 21h, Dec. -20°. Abrreviation  Cap; genitive form Capricorni. 

L. Capricornus "horned like  a goat," from caper "goat" + cornu  "horn" (Gk. karnon, Skt. srnga-, Av.  sru-, 
srvâ-, Mid.Pers. sruw, Mod.Pers. soru, P.Gmc. *khurnaz, Ger. Horn, E. horn, PIE *ker-  "head, horn, top, 
summit"), a translation of Gk. Aigokheros, the name of the constellation. 

Vahig, Mid.Pers. "goat," the name of the Capricorn sign in Mid.Pers. texts, Mod.Pers. bahi, as mentioned 
by Biruni in  his Athar al-Baqia written  around A.D. 1000. 

capture 
  	   	    
gir-oft, gir-andâzi (#) 
 
Fr.: capture    

The process in which an atomic, nuclear, or astronomical system acquires an additional particle or body. 

From M.Fr. capture "a taking,"  from L. captura  "a taking," from  captus p.p. of capere "to take, hold, 
seize," PIE base *kap- "to grasp" (cf. Skt. kapati "two handfuls," Gk.  kaptein "to swallow,"  O.Ir. cacht 
"servant-girl," lit.  "captive,"  Goth. haban "have, hold," O.E. habban "to have, hold," probably Mod.Pers. 
qâp-, qâpidan, kapidan "to seize, rob," Av. haf-, hap- "to  keep, observe"). 

Gir-oft, composite verb from gir  + oft. Gir  "take, seize, hold," from gereftan, from O.Pers./Av. grab-  "to 
take, seize," cf. Skt. grah-, grabh- "to seize, take," graha- "seizing, holding, perceiving,"  M.L.G.  grabben 
"to grab," from P.Gmc. *grab,  E. grab "to take or grasp suddenly;" PIE *ghrebh- "to  seize." Oft, from 
oftâtan "to fall;  to befal, happen," Mid.Pers. opastan, Av. pat- " to fly,  fall, rush," Skt. patati  "he flies, 
falls," L. petere "to fall,  rush out," Gk. piptein  "to fall,"  PIE base *pet- "to fly,  to rush." Gir-andâzi, from 
gir + andâzi, verbal noun from gir-andâxtan  "to throw, cast; to do, make." 

carbon 
  	     
karbon (#) 
 
Fr.: carbone    

Nonmetallic chemical element; symbol C. Atomic  number 6; atomic weight 12.011; melting point about 
3,550°C; graphite sublimes about 3,375°C; boiling point 4,827°C. 

Carbon, from Fr. carbone, coined by Antoine Lavoisier  (1743-1794) to distinguish it from  charbon (Fr.) 
"charcoal," from L.  carbo, genitive carbonis "a coal, charcoal." 

carbon cycle 
  	  	    
carxe-ye karbon (#) 
 
Fr.: cycle du carbone    

1) A complex series of processes through which all the carbon atoms on Earth is cycled through the air, 
ground, plants, animals, and fossil fuels. During the cycle, plants absorb  carbon dioxide (CO2) from the 
atmosphere and through  photosynthesis incorporate the associated carbon atoms into sugars and other 
molecules necessary for growth. Plants return carbon atoms back to the atmosphere in the form of CO2. 
However, much of the carbon absorbed remains "locked up" in the living organisms until decomposition 
or fire releases it back to the atmosphere.  
2) For nuclear fusion in stars  CNO cycle. 
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 carbon;  cycle. 

carbon dioxide 
    	  	    
dioksid-e karbon, gâz karbonik (#) 
 
Fr.: dioxyde de carbone    

CO2, also called carbonic acid gas. A colorless gas which occurs in the atmosphere playing an essential 
part in animal respiration and the growth of green plants.  photosynthesis,  carbon cycle. It is formed 
by the  oxidation of carbon and carbon compounds. Carbon dioxide is the most important  
greenhouse gas produced by human activities, primarily through the combustion of fossil fuels. Its 
concentration in the Earth's atmosphere has risen by more than 30% since the Industrial Revolution. CO2 
forms a solid at -78.5 °C at atmospheric pressure, and is used as a refrigerant in this form as a dry ice for 
the preservation of frozen foods. As carbon dioxide gas is heavier than air and does not support 
combustion, it is used in fire extinguishers.  
CO2 is present in the  interstellar medium and is one of the main  molecules in  comets. 

 carbon; di- a prefix occurring in loanwords from Gk., meaning "two, twice, double," cognate with Pers. 
do two;  oxide. 

carbon monoxide (CO) 
    	    
monoksid-e karbon (#) 
 
Fr.: monoxyde de carbone    

A colorless, odorless, very poisonous gas which burns in air with a bright blue flame to form  carbon 
dioxide. CO gives rise to a violent explosion when ignited in air in certain proportions. It occurs in coal 
gas and in the exhaust fumes of motor engines. Melting point -207 °C; boiling point -191.1 °C.  
Carbon monoxide is the most important  molecule found in the  interstellar medium. It was 
discovered in 1970 by R. Wilson and A. Penzias of Bell Laboratories, using the 11-m telescope of the 
National Radio Astronomy Observatory (NRAO) in the direction of the  Orion nebula. Because the CO 
line is so intense and widely distributed in space, this molecule is a most useful tool for tracing the ISM. 
In addition, measurement of its rare isotopes have shown that the main line 12C16O (wavelength 2.6 mm, 
115 GHz) is  optically thick, that is the  column density of the molecule is so high that the material 
becomes opaque at the transition frequency. Moreover, the upper-energy levels of the CO molecule are 
easily excited by collision with  molecular hydrogen. The combination of high  optical depth and the 
ease of  excitation imply that CO emission brightness will accurately reflect the local gas temperature. 
CO is also one of the principal molecules detected in  comet nuclei. 

 carbon;  mono-;  oxide. 

carbon star 
  	  	    
setâre-ye karboni 
 
Fr.: étoile carbonée    

A class of  red giant stars whose spectra show strong  molecular bands of  carbon compounds. 

 carbon;  star. 

carbonaceous chondrite 
  	  	    
dânuldâr-e karboni 
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Fr.: chondrite  carbonée    

A rare type of stony meteorite having a higher carbon content than other classes of meteorite. They 
represent only ~5% of the known meteorites. Their bulk composition is mainly silicates, oxides and 
sulfides, whilst the minerals olivine and serpentine are characteristic. 

Carbonaceous "consisting of, containing, or relating to carbon," from carbon + -aceous;   chondrite. 

cardinal directions, ~ points 
  	  	   ~    
cahârsu-ye agrâ, suhâ-ye ~ 
 
Fr.: points cardinaux    

The four principal directions or points of  the compass, north, east, south and west. 

Cardinal, M.E.,  from L.L.  cardinalis  "principal, pivotal,"  lit.  "serving as a hinge," from cardo, cardin- 
"door hinge."   direction. 

Cahârsu "four directions," from  cahâr "four"  (Av.  cawaro, Skt. catvarah, Gk. tessares, L. quattuo, 
P.Gmc. *petwor-, Ger. vier, E. four, PIE *qwetwor)  + su "direction;"  agrâ from  Av. ara-, arya- "the 
highest, the first, foremost" cf. Skt. agra- "foremost, first,  prominent," PIE *agro-  "top,  first, beginning." 

Carina 
       
afzal, šâh-taxté (#) 
 
Fr.: Carène    

The Keel. A major constellation in the southern sky, home to   Canopus (/ Carinae), the second 
brightest star after  Sirius. Approximate  position: RA  9h, Dec. -60° The constellation resulted from the 
division of a very large constellation representing   Argo Navis, the mythological Jason's ship. The 
partition into the constellations   Carina,    Puppis,   Vela, and   Pyxis appeared first on a sky map 
by Nicholas Louis de Lacaille (1763). Carina represents the bottom of the Ship Argo. Abbreviation: Car; 
genitive form: Carinae. 

L. carina "the keel of  a ship, i.e. the principal structural member of a ship, running lengthwise along the 
center line from bow to stern, to which the frames are attached." 

Afzal "keel" in the jargon of the Caspian sea fishermen of Gilan province. Šâh-taxté "main plank." 

Carina Nebula 
         
miq-e afzal 
 
Fr.: Nébuleuse de la Carène    

One of the most prominent  massive star formation regions of the   Milky  Way, also known as NGC 
3372. It is associated with a giant  H II  region of the same name, which spans about 4 square degrees on 
the sky and is split by a remarkable V-shaped  dust lane. The Carina Nebula harbors several  star 
clusters, mainly   Trumpler 14,   Trumpler  16, and Collinder 228, including more than 60 known   O-
type stars in addition to the extreme  LBV star   Eta Carinae. This  gas and dust complex is associated 
with a   giant molecular  cloud extending over about 130 pc. Large cavities within the molecular cloud 
are supposed to be carved out by the massive star clusters. There are also several  Herbig-Haro objects 
and  bipolar  outflows. 
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 Carina;   nebula. 

Carme (Jupiter XI) 
  	    
Kârme (#) 
 
Fr.: Carmé    

The fourteenth of Jupiter's known satellites; 40 km in size;  retrograde orbit. It was discovered by 
Nicholson in 1938. 

In Gk mythology, Carme was a wife of Zeus, and the mother of Britomartis, a Cretan goddess. 

Carnot cycle 
  	  	    
carxe-ye Carnot 
 
Fr.: cycle de Carnot    

A  cyclic process comprising a sequence of  isothermal and  adiabatic expansions and 
compressions that bring a system back to its initial state. 

Nicolas Léonard Sadi Carnot (1796-1832), a French physicist and military engineer who, in his 1824 
Reflections on the Motive Power of Fire, gave the first successful theoretical account of heat engines;  
cycle. 

carrier 
  	    
barandé (#) 
 
Fr.: porteur    

1) An atom or molecule responsible for an unidentified spectral feature, such as a  diffuse interstellar 
band.  
2) Same as  charge carrier. 

Carrier, from v. carry, from M.E. carien, from O. Norm-Fr. carier "to transport in a vehicle," from carre 
"cart," from L. carrum, carrus "two-wheeled wagon," from Gaul. karros, from PIE *krsos, from base 
*kers- "to run." 

Barandé "carrier," from bordan "to carry," Mid.Pers. burdan, O.Pers./Av. bar- "to bear, carry," Av. 
barre "to bear (infinitive)," barri "a female that bears (children), a mother," Skt. bharati "he carries," 
Gk. pherein, P.Gmc. *beranan, O.H.G. beran, Goth. bairan "to carry," O.E. beran "bear, bring, wear," 
PIE root *bher-; "to carry." 

Cartwheel Galaxy 
    	  	    
kahkašân-e carx-e arrâbé 
 
Fr.: galaxie de la roue de charette    

A galaxy with a striking ring-like feature lying about 400 million light years away in the constellation  
Sculptor. The ring-like structure, over 100,000 light years in diameter, is composed of star forming 
regions filled with very bright, massive stars. The shape results from collision with another smaller 
galaxy. 
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Cartwheel, from cart from  O.N. kartr  + wheel, O.E. hweol, hweogol, from P.Gmc. *khwekhwlan, 
*khwegwlan, from PIE *k(w)e-k(w)lo-  "wheel,  circle" (cf.  Gk. kyklos "circle, wheel,"  L.L. cyclus, 
Mod.Pers. carx "wheel," Av.  caxra- "wheel," Skt. cakra-  "wheel, circle," Rus. koleso "awheel").  
galaxy. 

Kahkašân galaxy. Carx-e arrâbé  "cartwheel," from  carx "wheel," akin  to wheel, as explained above, + 
arrâbé "cart, chariot," maybe related to Mid.Pers. ras, ray "wheel," O.Pers./Av.  raa- "wheel," Khotanese 
rrha- "car,"  Skt. ratha- "wheel,"  L. rota "wheel,"  PIE base *rotos "wheel." 

cascade 
  	 	    
âbšâr (#), peyšâr 
 
Fr.: cascade    

1) A waterfall or  a succession of small waterfalls. 
2) A succession of stages or processes, as in  cascade shower,  cascade error,  cascade transition. 

From Fr., from It. cascata "waterfall,"  from  cascare "to fall," from  V.L.  *casicare, from L.  casum, p.p. of 
cadere "to fall." 

Âbšâr, from âb "water,"    Aquarius, + šâr "pouring of water and liquids,  waterfall;" peyšâr "waterfall 
succession," from pey "step, succession," as in peyâpey, + šâr. This word maybe related to Skt. sar- "to 
flow, run, hurry,"  Gk. iallo  "I send out," L. salio  "I jump."  It may also be variant of Mod.Pers. cal-, 
calidan "to walk,  be going," car-, caridan "to  pasture, graze," Av. car- "to come and go," Skt. cari- "to 
move, walk, wander." 

cascade error 
  	  	 ~ 	    
irang-e peyšâri, ~ âbšâri 
 
Fr.: erreur  en cascade    

An error that amplifies as the process of calculation goes on. 

  cascade;  error. 

cascade shower 
  		  	 ~ 	    
ragbâr-e peyšâri, ~ âbšâri 
 
Fr.: gerbe    

Multiple  generations of secondary cosmic rays when the primary particles produce a succession of 
secondaries which have the same effects as the primary. 

  cascade;  shower. 

cascade transition 
  	  	    
tarâšod-e peyšâri 
 
Fr.: transition  en cascade    

A photon generation mechanism in an atom in which a transition initiates a series of secondary transitions 
from lower electronic levels. 
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 cascade;  transition. 

Cassegrain focus 
    	    
kânun-e Cassegrain (#) 
 
Fr.: foyer Cassegrain    

The main focus in  Cassegrain telescope. 

 Cassegrain telescope;  focus. 

Cassegrain telescope 
  	  	  ~    
durbin Cassegrain, teleskop-e ~ (#) 
 
Fr.: Télecope Cassegrain    

A reflecting telescope whose primary mirror has a hole bored through the center to allow the reflected 
light from the convex secondary mirror be focused beyond the back end of the tube. 

Cassegrain, named after the French priest and school teacher Laurent Cassegrain (1629-1693), who 
invented this system in 1672;  telescope. 

Cassini division 
        
šekâf-e Cassini (#) 
 
Fr.: division de Cassini    

The main dark gap, 4,700 km wide, which divides Saturn's outermost A and B rings. 

Named after Jean-Dominique Cassini (1625-1712), French astronomer of Italian origin, who discovered 
the division in 1675;  division. 

Cassiopeia 
      
Kâsiopé (#) 
 
Fr.: Cassiopée    

A prominent circumpolar constellation in the northern sky. Its brightest stars form a distinctive, turning W 
shape. Abbreviation Cas, genitive form Cassiopeiae. 

L. Cassiopea, from Gk. Kassiepeia, Andromeda's mother and king Cepheus of Ethiopia's wife, who 
boasted about her beauty to the degree that she considered herself more beautiful than the sea-nymphs. 
The consequences were awful for her daughter  Andromeda. 

Castor (/ Geminorum) 
  	    
Kâstor 
 
Fr.: Castor    

The second brightest star in the constellation  Gemini. A main-sequence, blue star of magnitude 1.98 
and spectral type A1. 
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In Gk. mythology, Castor and   Pollux were twin  heroes called the Dioscuri. Castor was the son of Leda 
and Tyndareus, Pollux the son of Leda and Zeus. They were great warriors and were noted for their 
devotion to each other. After Castor was killed by Lynceus, Pollux implored Zeus to allow his brother to 
share his immortality with him.  Zeus created the constellation Gemini in their honor. 

cataclysm 
  	    
gatlur 
 
Fr.: cataclysme    

1) A devastating flood; deluge.  
2) Any violent  upheaval that brings about great changes or causes great demolition.  cataclysmic 
variable.   catastrophe. 

From Fr. cataclysme, from L. cataclysmos "deluge," from Gk. kataklysmos, from kataklyzein "to 
inundate," from kata "down"  + klyzein "to wash." 

Gatlur "great flood,"  from gat "great, large, big [Mo'in,  Dehxodâ] + lur  "flood"  [Mo'in,  Dehxodâ], cf. Gk. 
louein "to wash," L. luere "to  wash," Bret. laouer "trough,"  PIE *lou-  "to wash." Variants of lur  in Pers. 
dialects are: Lori, Kordi laf,  lafow, lafaw, Tabari lé, all  meaning "flood." 

cataclysmic variable 
  	  	    
vartande-ye gatluri 
 
Fr.: variable  cataclysmique    

A variable star that shows a sudden and dramatic change in brightness, including flare stars, novae, some 
types of symbiotic star. They are believed to be very close binaries consisting of an accreting white dwarf 
primary and a low-mass main-sequence secondary star. 

Cataclysmic, adj. from   cataclysm;   variable. 

catalog 
      
kâtâlog (#) 
 
Fr.: catalogue    

A list or record of items systematically arranged with descriptive details.   Index Catalogue;   Messier 
catalog;   New General Catalogue. 

M.E. cathaloge, cateloge, from M.Fr. catalogue, from  L.L. catalogus, from  Gk. katalogos "a list, 
register," from kata "down, completely"  + legein "to say, count,"   -logy. 

Kâtâlog, loan from Fr., as above. 

catastrophe 
  	    
negunzâr 
 
Fr.: catastrophe    

A great, often sudden calamity; a complete failure; a sudden violent change in the earth's surface.  
cataclysm. 
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From Gk. katastrophe "an overturning, ruin," from  katastrephein "to overturn, ruin"  from kata "down"  + 
strephein "to turn." 

Negunzâr, from negun "overturned, inverted" + -zâr suffix  denoting profusion, abundance, as in kârzâr "a 
field of battle; combat" šurezâr "unfertile,  salty ground; nitrous earth," xoškzâr "arid land," and so forth. 

cathode 
      
kâtod (#) 
 
Fr.: cathode    

A negatively charged electrode that is the source of electrons in an electrical device. 

Gk. kathodos "descent, a way down," from kata- "down" + hodos "way, path." 

cathode ray 
  	      
partw-e kâtodi (#) 
 
Fr.: rayon cathodique    

A kind of  ray generated at the cathode in a vacuum tube, by the electrical discharge. 

  cathode; ray. 

causal 
  	 	    
bonârmand, bonâri 
 
Fr.: causal    

Of, involving,  or constituting a cause; indicative of or expressing a cause. 

Adj. from    cause. 

causality 
  	    
bonârmandi 
 
Fr.: causalité    

The relationship between causes and effects 

Causality, from   causal + -ity. 

Bonârmandi, from bonâr  cause + -mand suffix denoting relation, affinity   + -i noun forming  suffix. 

causality principle 
  	  	    
parvaz-e bonârmandi 
 
Fr.: principe  de causalité    

The principle that cause must always preceed effect. 

196
 causality;  principle. 

causation 
  	    
bonâreš 
 
Fr.: relation de cause à effet    

The act or process of causing; the act or agency which produces an effect.  
The relation of cause to effect. 

Causation, verbal noun from v.  cause. 

Bonâreš, verbal noun from bonâr cause. 

cause 
  	    
bonâr 
 
Fr.: cause    

A reason for an action or condition; something that brings about an effect or a result. 

From L. causa "reason, purpose," of unknown origin. 

Bonâr, from bon "basis, root, origin, ground", from Mid.Pers. bun "base, root, origin", Av. buna- "ground" 
(cf. Skt. budhna- "ground, bottom, depth", L. fundus "bottom", PIE base *bhud-/*bhund-) + âr, from Av. 
root ar- "to set in motion, move, go," Skt. ir- "set in motion, impel, agitate, go," Tabari ar "motion, 
movement", PIE *er- "to move, set in motion". Literally "original motion, basic motive". Compare with 
German die Ursache "cause," from ur- "primal" + die Sache "thing, matter." 

cavity 
      
kâvâk (#) 
 
Fr.: cavité    

1) An apparently hollow formation in the structure of an astronomical object, for example a sizable hole 
on the surface of a molecular cloud created by ultraviolet photons of a massive star. 
2) In a semiconductor laser, two reflective parallel edges forming a resonator that amplifies the light 
through stimulated emission. 

From M.Fr. cavité, from L.L. cavitas "hollowness," from L. cavus "hollow." 

Kâvâk, related to verb kâvidan (kâftan) "to dig; to examine, investigate," cf. L. cavus "hollow" (E. 
derivatives: cavity, concave, cave, excavate), Gk. koilos "hollow," Armenian sor, PIE *kowos "hollow." 

CCD 
      
si-si-di (#) 
 
Fr.: CCD    

 charge-coupled device. 

Short for  charge + coupled, from  couple, +  device. 
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CCD array 
  	      
ârast-e sisidi 
 
Fr.: détecteur CCD bidimensionnel    

A CCD detector having two dimensions. 

  CCD;   array. 

CCD detector 
  		      
âškârgar-e sisidi (#) 
 
Fr.: détecteur CCD    

  charge-coupled device. 

  CCD;   detector. 

CCD frame 
    1	              
tak-tasvir-e sisidi 
 
Fr.: image CCD    

One of a series of astronomical images obtained using a CCD detector in particular for calibration 
purposes. 

  CCD;   frame. 

CCD shutter 
  	      
bastâr-e si-si-di, bastâvar-e ~ 
 
Fr.: obturateur  CCD    

A mechanical device of a CCD camera that controls the duration of a an exposure, as by opening and 
closing to allow the stellar light to  expose the CCD detector. 

Shutter, from to shut, from O.E. scyttan from W.Gmc. *skutjanan  +   -er. 

celestial 
      
âsmâni (#) 
 
Fr.: céleste    

Of or relating to the sky or visible heavens. 

M.E., from O.Fr., from  M.L.  celestialis, from L. cælestis "heavenly," from cælum "heaven, sky." 

Âsmâni related to âsmân sky. 

celestial axis 
        
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âse-ye âsmân (#) 
 
Fr.: axe du monde    

The Earth's axis extended to the celestial pole. 

  celestial;   axis. 

Âsé axis; âsmâni  celestial. 

celestial body 
  	       
axtar (#), jesm-e âsmâni (#) 
 
Fr.: corps céleste    

A general term encompassing the Sun, Moon, planets, stars, and other astronomical objects in the 
Universe. 

  celestial;   body. 

celestial coordinates 
  	      
hamârâhâ-ye âsmâni (#) 
 
Fr.: coordonées célestes    

Any system of coordinates used to define a point on the celestial sphere (zenith distance, altitude, celestial 
latitude, celestial longitude, etc.). 

  celestial;   coordinates. 

celestial equator 
  	      
hamugâr-e âsmâni 
 
Fr.: équateur céleste    

An imaginary great circle on the sky half-way between the   celestial poles. It is the projection of the  
equator of the Earth on the sky. 

  celestial;   equator. 

celestial globe 
        
gu-ye âsmâni 
 
Fr.: globe céleste    

A small globe representing the celestial sphere, on which the apparent positions of the stars are indicated. 

  celestial;   globe. 

celestial latitude 
  	      
varunâ-ye âsmâni 
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Fr.: latitude  céleste    

Angular distance north or south measured from the ecliptic to a celestial object. 

  celestial;   latitude. 

Varunâ  latitude; âsmâni  celestial 

celestial longitude 
  	+      
derežnâ-ye âsmâni 
 
Fr.: longitude  céleste    

Angular distance to an object measured eastward along the ecliptic from the vernal equinox. 

  celestial;   longitude. 

Derežnâ longitude;  âsmâni  celestial. 

celestial mechanics 
         
mekânik-e âsmâni (#) 
 
Fr.: mécanique céleste    

The branch of astronomy that deals with the calculation of motions of celestial bodies under the action of 
their mutual gravitational attractions. 

  celestial;   mechanics. 

Mekânik  mechanics; âsmâni celestial. 

celestial meridian 
  	         
nimruzân-e âsmâni (#) 
 
Fr.: méridien céleste    

The great circle on the celestial sphere, passing through the two celestial poles and the observer's zenith. 

  celestial;   meridian. 

Nimruzân  meridian; âsmâni  celestial. 

celestial object 
  	      
barâxt-e âsmâni 
 
Fr.: objet céleste    

Same as celestial body. 

  celestial;   object. 
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celestial pole 
  
      
qotb-e âsmân (#) 
 
Fr.: pole céleste    
The point of the sky, north or south, at which the projection of the Earth's axis of rotation intersects the 
celestial sphere. 
 celestial;  pole. 
Qotb pole; âsmâni celestial. 
celestial sphere 
  	   	  ~    
sepehr-e âsmân (#), kore-ye ~ (#) 
 
Fr.: sphère céleste    
An imaginary sphere enfolding the Earth, on which celestial bodies appear to lie. 
 celestial;  sphere. 
Sepehr sphere; âsmân celestial. 
cell 
      
yâxté (#) 
 
Fr.: cellule    
General: A small compartment or bounded area forming part of a whole.  
Physics: A body of fluid (air, liquid, or plasma) in which the process of  convection proceeds. 
From L. cella "small room, hut," related to L. celare "to hide, conceal," from PIE base *kel- "conceal" (cf. 
Skt. cala "hut, house," Gk. kalia "hut, nest," kalyptein "to cover"). 
Yâxté "small room, closet," etymology unknown. 
Celsius scale 
  	      
marpel-e Celsiu 
 
Fr.: échelle de Celsius    
The official name of the centigrade temperature scale with the  ice point as 0° and the  boiling point 
of water as 100°. The Celsius scale uses a degree (the unit of temperature) which has the same magnitude 
as the degree on the  Kelvin scale: TS = TK - 273.15. 
In honor of Anders Celsius (1701-1744), Swedish astronomer, originator of the first centigrade 
temperature scale. However, in his original scale Celsius had 100° for the ice point and 0° for the steam 
point;  scale. 
centaur 
  &	    
Kentâwr (#) 
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Fr.: centaure    
An asteroid whose orbit around the Sun lies typically between the orbits of Jupiter and Neptune (5 to 30 
AU). The first centaur, called Chiron, was discovered in 1977, but since then more than 100 roughly 
similar objects have been found. Three centaurs, Chiron, 60558 Echeclus, and 166P/NEAT 2001 T4, have 
been found to display cometary comas. Chiron and 60558 Echeclus are now classified as both asteroids 
and comets. 
 Centaurus. 
Centaurus 
  &	    
Kentâwros (#) 
 
Fr.: Centaure    
The Centaur. An extensive constellation in the southern hemisphere at R.A. 13 h and Dec. -50°. 
Abbreviation: Cen, genitive form: Centauri. 
L. centaurus, from Gk. kentauros, cf. Av. gandarwa- "a mythical monster killed by KJrJsâspa," Skt. 
gandharva- "name of mythical beings related with Soma." In Gk. mythology, centaurs were half-man 
half-horse creatures living on Mount Pelion in Thessaly, northern Greece. They were followers of the 
wine god Dionysus and well known for drunkenness and carrying off helpless young maidens. 
Kentâwros, from Gk. "Kentauros." Arabicized Qentures (
	). 
center 
  	     
markaz (#), kayân (#) 
 
Fr.: centre    
The point that is equidistant from all the points on a circle or sphere. 
From O.Fr. centre, from L. centrum "center," originally fixed point of the two points of a compass, from 
Gk. kentron "sharp point, goad," from kentein "stitch," from PIE *kent- "to prick." 
Markaz "center," from Ar. Kayân, Mod.Pers. "the point made by the compasses, that is the center of a 
circle" [Dehxodâ]. 
center (v.) 
  	    
markazidan 
 
Fr.: centrer    
General: to place in or on a center. 
Telescope: To move a telescope in order to place the object of interest on the center of the field. 
 center (n.) 
Markazidan, infinitive from markaz center + -idan infinitive suffix. 
center of attraction 
  	  	    
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markaz-e darkašeš 
 
Fr.: centre d'attraction    

A point toward which a force on a body is always directed. 

 center;  attraction. 

center of gravity 
  	    
gerânigâh (#) 
 
Fr.: centre de gravité    

A fixed point in a body through which the resultant force of gravitational attraction acts. Same as  
center of mass,  center of inertia,  centroid. 

 center;  gravity. 

Gerânigâh, from gerâni gravity + -gâh "place." 

center of inertia 
  	    
gerânigâh (#) 
 
Fr.: centre d'inertie    

Same as  center of gravity,  center of mass,  centroid. 

 center;  inertia. 

center of mass 
  	    
gerânigâh (#) 
 
Fr.: centre de masse    

Same as Same as  center of gravity,  center of inertia,  centroid. 

 center;  mass. 

center wavelength 
  -
  	    
mowjtul-e markaz 
 
Fr.: longueur d'onde centrale    

Center of a filter passband measured at 50% of peak transmittance. 

 center;  wavelength. 

centi- 
  -    
sânti- (#) 
 
Fr.: centi-    
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Prefix denoting one-hundredth of, in metric units; e.g. centimeter, 0.01 of meter. 
Fr., from L. centi,- "hundred," from centum "hundred," Gk. hekaton, Av. satem-, Mod.Pers. sad, Skt. 
satam-, P.Gmc. *hunda- "hundred," Goth. hund, O.H.G. hunt, O.Ir. cet, Bret. kant, PIE *kmtom 
"hundred." 
Sânti-, from Fr.,  above paragraph. 
central wavelength 
  -
  	    
mowjtul-e markazi 
 
Fr.: longueur d'onde centrale    
1) In an interference filter, the wavelength of peak transmission.  
2) In a spectrograph, the wavelength corresponding to the middle of the range covered by the grating or 
grism. 
Central, adj. from  center;  wavelength. 
centrifugal 
  		    
markaz-goriz (#) 
 
Fr.: centrifuge    
Acting or moving in a direction away from the axis of rotation or the center of a circle along which a body 
is moving. 
From Mod.L., coined 1687 by Sir Isaac Newton from L. centri- alternate comb. form of centrum center 
+ fugere "to run away, flee." 
Markaz-goriz from markaz center, + goriz "running away," from gorixtan, gorizidan "to run away," 
Mid.Pers. virextan, proto-Iranian *vi-raik, from vi- "apart, asunder" + *raik, Av. raek- "to leave, set free, 
let off," Mid./Mod.Pers. reg/rig (in mordé-rig "inheritance," Skt. ric- "to leave," rinakti "gives up, 
evacuates," Gk. leipein "to leave," L. linquere "to leave," from PIE *linkw-, from *leikw- "to leave 
behind" (cf. Goth. leihvan, O.E. lænan "to lend;" O.H.G. lihan "to borrow;" O.N. lan "loan"). 
centrifugal force 
  	  		    
niru-ye markaz-goriz (#) 
 
Fr.: force centrifuge    
A force in a rotating reference frame directed outward from the axis of rotation. 
 centrifugal;  force. 
centripetal force 
  	  		    
niru-ye markaz-gerâ (#) 
 
Fr.: force centripète    
The force exerted on a body moving in a circular path which is directed towards the center and keeps the 
body in motion. 
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Centripetal, from Mod.L., coined 1687 by Sir Isaac Newton from L. centri- alternate comb. form of 
centrum "center" + petere "to fall, rush out," cf. Av. pat- " to fly, fall, rush," Skt. patati "he flies, falls," 
Mid.Pers. patet "falls," opastan "to fall," Mod.Pers. oftâdan "to fall," Gk. piptein "to fall," petomai "I fly," 
PIE base *pet- "to fly, to rush."  force. 
Niru force; kayân-gerâ, markaz-gerâ, from kayân, markaz center + gerâ "inclining," from gerâyidan 
"to incline towards," Mid.Pers. grâyitan. 
centroid 
  		    
markazvâr (#) 
 
Fr.: centroïde    
Same as center of gravity, center of inertia, center of mass. 
 center +  -oid. 
Cepheid 
  '    
Kefeusi 
 
Fr.: Céphéide    
A class of luminous yellow supergiants that are pulsating variables (typical periods in the range 1-50 days) 
and whose period of variation is a function of their luminosity. 
Named after the prototype Delta (E) Cephei discovered by John Goodricke in 1784.  Cepheus. 
Cepheus 
  '    
Kefeus 
 
Fr.: Céphée    
A constellation in the Northern Hemisphere lying next to  Cassiopeia. It contains several pulsating 
variable stars, including the prototype  Cepheid varaible Delta Cephei. Abbreviation: Cep, genetive: 
Cephei. 
In Gk. mythology, Cepheus, king of Ethiopia, who was married to the beautiful  Cassiopeia, and was 
also father of princess  Andromeda. 
Kefeus, from Gk. Cepheus. Arabicizd form qifâvus (). 
Cerenkov radiation 
    	    
tâbeš-e Cerenkof (#) 
 
rayonnement de Cerenkov    
Visible radiation emitted when charged particles pass through a transparent medium faster than the speed 
of light in that medium. 
Named after Pavel A. Cerenkov (1904-1990), Russian physicist, who discovered the phenomenon. He 
shared the Nobel prize 1958 in physics with Ilya Frank and Igor Tamm, who in 1937 gave the theoretical 
explanation for this Cerenkov radiation. 
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Ceres 
  	      
Seres (#) 
 
Fr.: Cérès    

Once qualified as the largest known asteroid, it is now classified as a  dwarf planet (2006 IAU General 
Assembly). It is approximately 930 km across, and resides with tens of thousands of asteroids in the main 
asteroid belt. 

Ceres in Roman mythology was the goddess of growing plants and of motherly love. She was equivalent 
to Demeter in Gk. mythology. 

certain 
      
tâštig (#) 
 
Fr.: certain    

Determined, fixed; established beyond doubt or question; indisputable.  determinism. 

From O.Fr. certain, from V.L.  *certanus, from  L. certus "sure, fixed," originally   a variant p.p. of cernere 
"to distinguish, decide." 

Tâštig, from Mid.Pers. tâštig "certain," tâšitan  "to cut, cleave, create," Mod.Pers. tarâšidan, Gilaki tâštan 
"to shave, scrape, cut," Av. taš- "to cut, fashion, shape, form," taša- "ax, hatchet," tašan- "creator, maker," 
cf. Skt. taks- "to cut, chop, form by cutting, make, create," taksan "carpenter," Gk. tekhne "art, skill, craft, 
method," L. textere "to weave;" PIE base *tek- "to shape, make." 

certainty 
      
tâštigi (#) 
 
Fr.: certitude    

The fact, quality, or state of being certain, especially on the basis of evidence. Something that is certain. 
  uncertainty;   uncertainty  principle. 

Noun from   certain. 

Cetus 
      
Ketus 
 
Fr.: Baleine    

The Whale, or Sea Monster. A large, rather inconspicuous constellation in the equatorial region of the sky 
at R.A. 1h 30m, Dec. -10°. Its brightest star (Diphda) is a 2nd magnitude and contains  Mira Ceti, the 
first-known variable star, and the   Seyfert galaxy M77. Abbreviation: Cet; genitive form:  Ceti. 

Named after the sea monster in Gk. mythology sent by Poseidon to punish the Queen  Cassiopeia for 
bragging that she or her daughter  Andromeda was more beautiful than the Nereides. But  Perseus 
rescued Andromeda. 

Ketus, from Gk., Arabicized form  Qeytas (
). 
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CH (methylidine) 
  HC ()    
CH (methylidine) 
 
Fr.: CH  (méthylidine)    

The first molecule detected in the interstellar medium. Methylidine radical (CH)  was discovered by Walter 
S. Adams in 1937 using coudé spectroscopy in the direction of the bright star ; Ophiuchi at the Mount 
Wilson Observatory (main CH line at 4300 Å). 

Chemical term based on Gk. methy "wine," cognate with Pers. mey "wine," from Mid.Pers. mad, may 
"wine;" Av.  ma
u-  "wine, mead;" cf. Skt. mádhu- "honey, wine, sweet drink,"  O.E. medu, E. mead, M.Du. 
mede, Ger. Met "mead;" O.C.S. medu, Lith. medus "honey;" Rus. m'od "honey," m'édved' "bear" (literally 
"honey-knower"); PIE base *médhu- "honey, sweet drink." 

chain reaction 
  +	  	   ~    
vâžireš-e zanjiri, vâkoneš-e ~ 
 
Fr.: réaction  en chaîne    

A succession of nuclear fissions when the neutrons released by previous fissions produce other nuclear 
fissions which themselves cause other reactions and the reactions goes on increasing exponentially. 

Chain, from O.Fr. chaeine, from L. catena "chain;"    reaction. 

Vâžireš, vâkoneš reaction; zanjiri  adj. from Mid./Mod.Pers.  zanjir "chain." 

Chamaeleon 
  	    
Âftâbparast (#) 
 
Fr.: Caméléon    

The Chameleon. A small inconspicuous constellation in the southern hemisphere near  Crux, lying at 
approximate position: R.A. 11 h, Dec. -80°. Abbreviation:  Cha; genitive form: Chamaeleonis; 

From O.Fr. chaméléon, from L. chamaeleon, from Gk. khamaileon, from khamai "on the ground" (akin to 
chthon "earth;" cf. Av. zam- "the earth," Mid.Pers. zamig, Mod.Pers. zami, zamin "the earth," Skt. ksam, L. 
homo "earthly being" and humus "the earth," PIE *dh(e)ghom "earth") + leon "lion." 

Âftâbparast "chameleon," literally  "sun adorer," from âftâb "Sun, sunlight" +  parast "worshipper," 

champagne effect 
  	      
oskar-e šâmpâyn 
 
Fr.: effet champagne    

Blowing out of  ionized gas from a molecular clous when the ionization front of an H II  region created by 
an embedded massive star arrives at the molecular cloud edge. The large pressure gradient set up between 
the H II region and the interstellar medium ejects the ionized material with velocities larger than 30 km/s, 
in a way comparable to champagne flowing out of a bottle. 
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From a hydrodynamical model first proposed by Guillermo Tenorio-Tagle  (1979). Champagne, Fr., short 
for vin de Champagne "wine from Champagne," a historical region at northeast France, from L.L. 
campania "flat open country," from  L. campus "field;"    effect. 

champagne flow 
        
tacân-e šâmpâyn 
 
Fr.: flot  champagne    

The flow of ionized  gas escaping from a molecular cloud due to  champagne effect. 

  flow. 

Chandler wobble 
    	    
palâpel-e Candler 
 
Fr.: mouvement de Chandler    

Small-scale variations in the position of the Earth's geographical poles within an irregular circle of 3 to 15 
metres in diameter. It seems to result from two nearly circular components, a seasonal variation in the 
mass distribution on the Earth (ice, snow, atmosphere) and movements of matter within the Earth. 

Named after Seth Carlo Chandler (1846-1913), the American astronomer who discovered the 
phenomenon; wobble probably from Low Ger. wabbeln "to wobble;"  cognate with O.N. vafla "hover 
about, totter," related to vafra "move unsteadily," from P.Gmc. *wab-  "to move back and forth." 

Palâpel "wobbling,  unsteady motion" in Âštiyâni dialect, variant  in colloquial  Persian pili pili. 

Chandra X-ray Observatory 
    	  X  	    
nepâhešgâh-e partowhâ-ye X-e Chandra 
 
Fr.: Observatoire des rayons X Chandra    

An astronomy satellite launched by NASA in 1999 July, specially designed to detect X-ray emission from 
very hot regions of the Universe such as exploded stars, clusters of galaxies, and matter around black 
holes. Chandra carries a high resolution mirror (aperture 1.2 m, focal length 10 m), two imaging detectors 
(HRC and ACIS), and two sets of transmission grating spectrometer (LETG and HETG). Important 
Chandra features are: an order of magnitude improvement in spatial resolution, good sensitivity from 0.1 
to 10 keV, and the capability for high spectral resolution observations over most of this range. Chandra 
was initially  given an expected lifetime of 5 years, but on 4 September 2001 NASA extended its lifetime 
to 10 years "based on the observatory's outstanding results." Among the results obtained using Chandra 
one can mention the spectacular image of the  supernova remnant Cassiopeia A. See also  X-ray 
astronomy. 

Initially  called Advanced X-ray Astrophysics Facility  (AXAF),   the satellite was renamed the Chandra X-
ray Observatory in honor of Subrahmanyan Chandrasekhar, the 1983 Nobel Prize in Physics,  
Chandrasekhar limit. Moreover, Chandra, or candra-  means "moon" or "shining" in  Skt., from cand- "to 
give light, shine;" cf. Gk.  kandaros "coal;" L. candela "a light,  torch," from  candere "to shine;"   X-ray; 
  Observatory. 

Chandrasekhar limit 
  EF 		    
hadd-e Chandrasekhar (#) 
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Fr.: limite  de Chandrasekhar    

A limiting  mass of about 1.44 Solar masses that the theory predicts a non-rotating  white dwarf can 
attain without collapsing to become a  neutron star  or a  black  hole. Over this critical mass, the 
degeneracy pressure will be unable to bear the load of the bulk mass. 

Named after Subrahmayan Chandrasekhar (1910-1995), Indian-born American astrophycist who, with 
William  A. Fowler, won  the 1983 Nobel Prize for Physics for his research on white dwarfs;  limit. 

change (n.) 
  	 		   	    
degaršod, degarkard, degarguni (#) 
 
Fr.: changement    

The act of changing; alteration or variation of any kind.   exchange. 

From O.Fr. changier, from L.L.  cambiare, from L.  cambire "to exchange, barter," of Celtic origin, cf. 
Breton kamm "curved, bent," Gk. kampe "a corner, a joint," L. campus "a field," Lith.  kampus "corner," 
PIE *kamb- "to bend, crook." 

Degaršod, from degar, digar "another, other" (Mid.Pers. dit,  ditikar  "the other, the second," O.Pers. 
duvitiya- "second," Av. daibitya-,  bitya- "second," Skt. dvitiya-  "second," PIE *duitiio-  "second") +  šod, 
past stem and contracted infinitive of šodan "to become; to be; to be elapsed; to depart" (Mid.Pers. šutan, 
O.Pers. šyav-, Av. šav-, šyav- "to move, to go away from" (perf. ptcpl. pass. šuta-), cf. Skt. cyavate "stirs 
himself, goes," stem cyu-, Gk. kinein "to move," L. ciere "to  move, set in motion, stir," PIE *kei-  "to move 
to and fro"). 

change (v.) 
  	  	 	     
degar šodan, degar kardan (#) 
 
Fr.: changer    

(v.tr.) to alter, modify,  or make different; to make to pass from one state to another; to exchange. 
(v.intr.) to undergo change. 

  change (n.) 

chaos (1) 
  	    
varšun 
 
Fr.: chaos    

General: A condition  or place of great disorder or confusion.  
Math., Physics: Highly disordered evolution of  some dynamical systems which is sensitively dependent 
on initial conditions.  The aperiodic, non-linear evolution grows exponentially with  time.  
turbulence(). 

In Gk. mythology and cosmology, the void existing at the beginning of the creation, as evoked in Hesiod's 
(c. 850 B.C.) Theogony. However, the meaning of chaos, used by Hesiod, is a matter of debate. Some 
have interpreted it as the primival absence of order (hence confusion). Subsequently, the Roman writer 
Ovid (43 BC-17? AD)  described Chaos in his Metamorphoses as an unordered and formless primordial 
mass, and opposed Chaos to Cosmos "the ordered universe."  
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Chaos "gaping void," from L.  chaos, from Gk. khaos "abyss, that which gapes wide open, is vast and 
empty," from *khnwos, from  PIE base *gheu-, *gh(e)i- "to gape." 

Varšun, from Tabari varâšun, Gilaki varâšin,  daršin, uršin all meaning "confused, unordered, untidy," cf. 
Qomi šur-o-šin "chaos, confusion". The stem šun-/šin- is related to Mod.Pers. šân- in afšândan, šândan 
"to disperse, scatter, stew" (Mid.Pers. afšândan "to spread, scatter"), Gilaki šondan "to disperse," 
Hamadani šuândan "to derange, disorder," Laki veršânâ "to disperse, scatter," Kermâni owšin "a 
winnowing fork  to separate chaff from the grain," Laki šovâné "scattered household furniture," Tabari 
timšan "sowing seeds." The prefix var-, variant bar- "up, over"  (as well as dar- "in"), denotes "disorder, 
confusion" as in darham barham "upside-down, helter-skelter". 

chaos (2) 
  	    
šivâr 
 
Fr.: chaos    

In astrogeology, a distinctive area of fractured terrain on a planet or satellite, e.g. Gorgonum Chaos 
located in the southern hemisphere of Mars. 

  chaos (1). 

Šivâr "depression between two terrains," from Tabari. 

chaos theory 
  	   	    
negare-ye varšun 
 
Fr.: théorie du chaos    

The theory of unpredictable behavior that can arise in systems obeying deterministic scientific laws. 

  theory;   chaos. 

chaotic 
  	 	    
varšungin, varšunnâk 
 
Fr.: chaotique    

Or, or relating to   chaos. 

Chaotic, adj. from   chaos. 

chaotic behavior 
  		  	    
raftâr-e varšungin 
 
Fr.: comportement chaotique    

The behavior of a  chaotic  system. 

  chaotic; behavior, M.E.  behavour, from behaven "to behave," altered by model havour, from O.Fr. 
avoir "to have." 
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Raftâr "behavior, walking,  going," from raft  past tense stem of raftan "to go, walk, proceed" (present 
tense stem row-, Mid.Pers. raftan, raw-, Proto-Iranian *rab/f-  "to go; to attack") + -âr  prefix forming 
action noun. 

chaotic system 
  ,<+	 	    
râžmân-e varšungin 
 
Fr.: système chaotique    

A system that is deterministic through description by mathematical rules but can evolve highly nonlinearly 
depending on initial conditions.   chaos (1). 

  chaotic;   system. 

character 
  ()  	  )    *)      
1) serešt (#); 2) daxšé (#) 
 
Fr.: caractère    

1) Any essential feature or peculiarity; a quality; nature. 
2) Computers: One of a set of symbols, such as letters or numbers, that are arranged to express 
information; the numerical code representing such a character. 

M.E. carecter "distinctive  mark," from  O.Fr. caractère, from L. character,  from Gk. kharakter  "graving 
tool, its mark," from  kharassein "to engrave," from kharax "pointed stick." 

Serešt "constitution, temperament, nature, natural shape," from sereštan "to mix, knead; to create, form 
into shape," Mid.Pers. (Parthian) sryšyšn, Old. Iranian *sriš- "to put together." Daxšé, variants dâq "a 
brand, a mark burned on the skin of an animal with a hot iron," Gilaki dajé "a brand," Hamadani daj "sign 
placed on a heap of harvest indicating identity or ownership," Mid.Pers. daxšag "mark, sign, 
charactersitic; (monthly) signs (of women)", dazidan "to  burn, scorch," Av. daxša- "sign, mark, defect," 
from dag- "to burn, dažaiti "burns,"  cf. Skt. dah- "to burn,"  dahati "burns," Gk. tephra "ash," L.  favilla 
"glowing ashes," Lith. dagas "hot season," O.Prus. dagis "summer," P.Gmc. *dagaz, Ger. Tag, E. day; 
PIE *dhegwh- "to burn." 

characteristic 
  	     	          
serešti (#), sereštnemâ (#) 
 
Fr.: caractéristique    

General:That which makes or constitutes the character; special mark or quality.  
Math.: The integral part of a logarithm, in  contrast with the mantissa, the part which is a decimal fraction. 

Characteristic, from  Gk. kharakteristikos, from kharakter   character + istikos  -istic. 

characteristic age 
    	     
senn-e serešti (#) 
 
Fr.: âge caractéristique    

Of a pulsar, a normalized period of rotation assumed to be a good approximation to pulsar's true age. 
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 characteristic;  age. 

characteristic curve 
    	    
xam-e serešti (#) 
 
Fr.: courbe caractéristique    

Graph representing an optical film's response to the amount of light falling on it. 

 characteristic;  curve. 

characteristic equation 
    	  ~ 	         
hamugeš-e serešti, ~ sereštnemâ 
 
Fr.: équation caractéristique    

Physics: An analytical relationship between a set of physical variables that determines the state of a 
physical system.  
Math.: The equation which is solved to find a matrix's eigenvalues, also called the characteristic 
polynomial. 

 characteristic;  equation. 

charge 
  	    
bâr (#) 
 
Fr.: charge    

The intrinsic property of matter responsible for all electric phenomena, occurring in two forms arbitrarily 
designated negative and positive. 

Charge from O.Fr. chargier "load, burden," from L.L. carricare "to load a wagon, cart," from L. carrus 
"wagon." 

Bâr "charge, weight," from Mid.Pers. bâr, from O.Pers./Av. base bar- "to bear, carry," Mod.Pers. bordan 
"to carry," L. brutus "heavy, dull, stupid, brutish," Skt. bhara- "burden, load," bharati "he carries," Gk. 
baros "weight," Mod.Pers. gerân "heavy," Skt. guru, L. gravis; PIE *gwere- "heavy," *bher- "carry, give 
birth." 

charge bleeding 
  		    	    
sarriz-e bâr 
 
Fr.: étalement de charge    

The heavy saturation of CCD pixels whereby electrons spill over up and down the column; also called 
blooming. 

 chrge; bleeding, from Bleed, from O.E. bledan, from P.Gmc. *blothjan "emit blood" (cf. Ger. bluten), 
from *blotham "blood", PIE root bhel- "to bloom, thirve". 

Sarriz "overflow", from sar "head" (Mid.Pers. sar, Av. sarah- "head," Skt. siras- "head," Gk. kara "head," 
keras "horn," Mod.Pers. sarun "horn," L. cerebrum "brain;" PIE *ker- "head, horn") + riz present stem of 
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rixtan "to pour; to  flow; to cast" (Mid.Pers. rxtan and rcitan "to flow," Av.  rak- "to leave, set free; to 
yield, transfer," infinitive  *ricy,  Mod.Pers; rig in morderig  "heritage" (literally,  "left  by the dead"), Skt. 
rinakti "he leaves," riti-  "stream; motion, course," L. rivus  "stream, brook," Old Church Slavic rka 
"river," Rus. reka "river,"  Goth. rinnan  "run, flow,"  rinno  "brook," O.E. ridh  "stream;" PIE base *rei- "to 
flow; to run"). 

charge carrier 
  	  	 		    
barande-ye bâr (#), bârbar (#) 
 
Fr.: porteur  de charges    

A mobile particle carrying  an electric charge. In semiconductors, a mobile electron or hole. Also called 
carrier. 

  charge;   carrier. 

charge conjugation 
     	    
hamyuqeš-e bâr (#) 
 
Fr.: conjugaison de charges    

In particle physics, an operation that changes a particle to its antiparticle in equations describing 
subatomic particles or, equivalently, reverses its charge and magnetic moment. 

  charge;   conjugation. 

charge trap 
    	    
tale-ye bâr 
 
Fr.: piège à charge    

Defects or impurities in a CCD structure which prevent charges in certain pixels from being transferred to 
the next pixel. 

  charge; trap, from O.E. træppe "snare, trap," from P.Gmc. *trap-. 

Talé "trap, Mid.Pers. talag "trap, snare." 

charge-coupled device (CCD) 
    	  	    
dastgâh-e jafsari-ye bâr, sisidi 
 
Fr.: dispositif  à transfert de charge    

A solid-state detector that stores the electrons, produced by incident photons, in potential wells at the 
surface of a semiconductor. The packages of charge are moved about the surface by being transferred to 
similar adjacent potential wells. The wells are controlled by the manipulation of voltage applied to surface 
electrodes. 

  charge; coupled adj. from   couple;   device. 

charge-injection device (CID) 
    	  	    
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dastrgâh-e daršâneš-e bâr 
 
Fr.: dispositif  à injection de charge    

A charge-transfer device that passes along stored charges positioned at predetermined locations; it is used 
as an image sensor in which the image points are accessed by reference to their horizontal and vertical 
coordinates. 

  charge;   injection;    device. 

charge-transfer device 
    	+  	    
dastgâh-e tarâvaž-e bâr 
 
Fr.: dispositif  de transfert de charge    

A semi-conductor device that relays stored charges positioned at predetermined locations, such as charge-
coupled or charge-injection devices. 

  charge;   transfer;   device. 

charge-transfer efficiency (CTE) 
  	  	+  	    
kârâyi-ye tarâvaž-e bâr 
 
Fr.: efficacité de transfert de charge    

Fraction of the original charge which is successfully transferred from one pixel to the next in one CCD 
cycle. 

  charge;   transfer;   efficiency. 

charged particle 
  	  		    
zarre-ye bârdâr (#) 
 
Fr.: particule  chargée    

Any particle containing either a positive or a negative electric charge. 

Charged, adj. from   charge;   particle. 

Zarré  particle;  bârdâr "charged," from  bâr  cahrge + dâr "having,  possessor," from dâštan "to have, 
to possess," Mid.Pers. dâštan, O.Pers./Av. root dar- "to hold, keep back, maitain, keep in mind," Skt. dhr-, 
dharma- "law," Gk.  thronos "elevated seat, throne," L. firmus "firm, stable," Lith.  daryti "to  make," PIE 
*dher- "to hold,  support." 

Charles' law 
    	    
qânun-e Charles (#) 
 
Fr.: loi  de Charles    

The volume of a fixed mass of any gas increases for each degree rise in temperature by a constant fraction 
of the volume at 0° C, the pressure being constant throughout. 
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Named after Jacques Charles (1746-1823), French physicist, who first discovered the law, and who was 
responsible for the first balloon ascents using hydrogen. 

Charon 
  	    
Xâron (#) 
 
Fr.: Charon    

Once believed to be Pluto's largest satellite, out of three, it is now classified as a  dwarf planet (2006 
IAU General Assembly). Its diameter is about 1200 km, just over half Pluton's diameter. It is now 
believed that the Pluto/Charon system is in fact a double planet rather than a planet and a moon (2006 IAU 
General Assembly). 

In Gk. mythology, X/FKL  (Charon) was a figure who ferried the dead across the river Styx into Hades (the 
underworld). 

chasma 
  	     
karz 
 
Fr.: chasme    

In astrogeology, long, narrow, steep sided depressions on planets and Moon, for example, Melas Chasma 
and Candor Chasma on Mars. 

L. chasma, from Gk. khasma "yawning hollow, gulf,"  related to khaskein "to yawn," and thus to   chaos 
(1). 

Karz "big fissure in a mountain," from  Qâeni dialect. 

chemical abundance 
  	       
farâvâni-ye šimiyâyi 
 
Fr.: abondance chimique    

The relative amount of a given chemical element or compound with respect to another element or 
compound in an astrophysical object. 

Chemical, of or relating to chemistry, from chemic  chemistry +   -al;  abundance, from O.Fr. 
abundance, from L. abundantia "fullness," from  abundare "to overflow,"  from L.  ab- "away" + undare 
"to surge," from unda "water, wave." 

Farâvâni "abundance," from farâvân "abundant;" šimiyâyi  adj. of šimi  chemistry. 

chemical compound 
        
candsâxt-e šimiyâyi 
 
Fr.: composé chimique    

A substance whose molecules are made up of atoms of at least two different elements. 

Chemical, of or relating to chemistry, from chemic,   chemistry +   -al;    compound. 
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chemical enrichment 
   	      
mâyevari-ye šimiyâyi 
 
Fr.: enrichissement chimique    

The process by which the relative abundance of a given chemical element in an astrophysical system is 
increased. For example the the increase of the heavy element content of the interstellar medium due to 
stellar evolution. 

Chemical, of or relating to chemistry, from chemic  chemistry +   -al;    enrichment. 

chemical evolution 
  	         
fargašt-e šimiyâyi (#) 
 
Fr.: évolution chimique    

A cumulative change in the chemical properties, or more specifically, the relative abundances of chemical 
elements in an astrophysical system. 

Chemical, of or relating to chemistry, from chemic  chemistry +   -al;    evolution. 

chemistry 
      
šimi (#) 
 
Fr.: chimie    

The science of the composition, structure, properties, and reactions of chemical elements and compounds 
and their interactions with matter and energy. 

Chemistry, from chemist, from Gk. chemia "alchemy" + -ry,  from M.E. -rie,  from O.Fr. 

Šimi, from Fr. as above. 

chi-square distribution 
  +  -    
vâbâžeš-e Xi-do 
 
Fr.: loi  du chi-deux    

A probability  density function, denoted M2, that gives the distribution of the sum of squares of k 
independent random variables, each being drawn from the normal distribution with zero mean and unit 
variance. The integer k is the number of degrees of freedom. The distribution has a positive skew; the 
skew is less with more degrees of freedom. As degrees of freedom increase, the chi-square distribution 
approaches a normal distribution. The most common application is chi-square tests for goodness of fit of 
an observed distribution to a theoretical one. If M2 = 0 the agreement is perfect. 

Chi Gk. letter of alphabet;   square;   distribution. 

Vâbâžeš distribution;  do  two. 

Chiron 
  	    
Xeiron (#) 
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Fr.: Chiron    

An object, discovered in 1977, which was initially  assumed to be an asteroid, but subsequent observations 
showed it to be a weak comet with a detectable coma. Its orbit, lying now between those of Saturn and 
Uranus, is unstable on time scales of a million years. 

In Gk. mythology, X0NFAL (Cheiron or Chiron) was the wisest of the Centaurs; he was not a drunkard like 
other Centaurs. Chiron was tutor to Jason and Heracles. He was the only immortal centaur. 

chirp 
  	    
cirp 
 
Fr.: compression d'impulsion    

Telecommunications: A signal in which the wave frequency increases or decreases, linearly or 
exponentially, with time.  
Astro: The theoretically predicted gravitational wave arising from  the interaction of two highly  compact 
objects (neutron star-neutron star, neutron star-black hole, black hole-black hole). As the two objects 
spiral toward each other, due to orbital energy loss, the frequency and amplitude of the gravitational wave 
will  increase continuously.  inspirals. 

Chirp "a short, high-pitched sound, such as that made by certain birds or insects," from M.E. chirpen, of 
onomatopoeic origin. 

Cirp loanword from  E., as above. 

chondrite 
  	    
dânuldâr 
 
Fr.: chondrite    

The most common type of meteorites containing  chondrules. An important  feature of the chondrites is 
that, with the exception of a few highly volatile  elements, they have the same composition as the Sun. 

Chondrite, from chondr-, from  chondros "grain", + affix  "-ite. 

Dânuldâr, from  dânul  chondrule + -dâr "having,  possessor," from dâštan "to have, to possess," 
O.Pers./Av. root dar- "to hold, keep back, maitain, keep in mind," Skt. dhr-,  dharma- "law,"  Gk. thronos 
"elevated seat, throne," L. firmus "firm, stable," Lith.  daryti "to  make," PIE base *dher- "to hold, support." 

chondrule 
      
dânul 
 
Fr.: chondrule    

Millimeter-sized  grains of silicate sometimes found in large numbers in  chondrite  meteorites. They are 
essentially glassy beads made by a violent but brief heating event that caused dust grains to form melt 
droplets. However, the cause of the heating remains unknown. 

From Gk. chondr-, from chondros "grain,"  + diminutive  suffix    -ule. 
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Dânul, from dân, dâné "grain, seed" (Mid.Pers. dân, dânag "seed, corn," Av. dânô- in dânô.karš- 
"carrying grains; an ant," Skt. dhânâ- "corn, grain," Tokharian B  tâno "grain," cf. Lith.  duona "corn, 
bread") + Pers. diminutive suffix -ul   -ule. 

chromatic aberration 
  	   	    
birâheš-e rangi 
 
Fr.: aberration  chromatique    

A defect in a lens that causes it to concentrate the various colors in a beam of light at various point, thus 
producing color fringes. 

Chromatic, from Gk. khroma, khromat-  "color" +  -ic;   aberration. 

Birâheš  aberration; rangi  of or ralating to rang  "color." 

chromodynamics 
  	      
rangtavânik 
 
Fr.: chromodynamique    

A quantum field theory of the interaction of    quarks possessing a distinctive property called  color, in 
which the quarks exchange  gluons in a manner that is analogous to the interaction of charged particles 
in   electrodynamics. 

Chromodynamics from Gk. khrmoa "color"  +   dynamics. 

Rangtavânik, from rang  color  + tavânik  dynamics. 

chromosphere 
  	    		    
fâmsepehr (#), ranginsepehr (#) 
 
Fr.: chromosphère    

1) A transparent, tenuous layer of the Sun that lies immediately above the visible surface, that is  
photosphere, and below the  corona.  
2) A gaseous layer similar to a chromosphere around a star. 

Chromosphere, from Gk. khrmoa  color +    sphere. 

Fâmsepehr, ranginsepehr, from fâm "color" or rangin  "colored," from rang  "color"  + sepehr sphere. 

chronograph 
  	    
gâhnegâr 
 
Fr.: chronographe    

A vey accurate instrument that measures, indicates, or graphically records time intervals such as the 
duration of an event. 

Chronograph, from Gk. khronos "time"  +   -graph. 
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Gâhnegâr, from gâh "time" + negâr   -graph. 

chronology 
   	    
gâhšenâsi, gâhrâik 
 
Fr.: chronologie    

The science of dating, of ordering time, of arranging in periods, and of determining temporal distances 
between past events. 

Chronology, from Gk. khronos "time"  +   -logy. 

Gâhšenâsi, from gâh "time" + -šenâsi  -logy. Gâhrâik, from  gâh + rây, ârâ "order, arrangement" stem of 
ârâstan "to arrange, to set in order, adorn" (Mid.Pers. ârây-, ârâstan "to arrange, adorn," O.Pers. râs- "to 
be right, straight, true," râsta- "straight, true" (Mod.Pers. râst "straight, true"),  râd- "to prepare," Av.  râz- 
"to direct, put in line, set," Av.  razan- "order," Gk.  oregein "to stretch out," L. regere "to lead straight, 
guide, rule," p.p. rectus "right, straight," Skt. rji-  "to  make straight or right, arrange, decorate," PIE base 
*reg- "move in  a straight line") + -ik   -ics. 

chronometer 
       
gâhsanj (#), zamânsanj (#) 
 
Fr.: chronomètre    

A highly precise timepiece. 

Chronometer, from from Gk. khronos "time"  +   -meter. 

Gâhsanj, zamânsanj, from gâh or zamân "time" + -sanj  -meter. 

Circinus 
  		    
Pargâr (#) 
 
Fr.: Compas    

The Compasses. A small, faint constellation in the southern hemisphere near  Musca and  Triangulum 
Australe, at about 15h right ascension and 60° south decination. Abbreviation: Cir; genetive Circini. 

L. circinus, pair of  compasses, from circus "circle, ring," from or akin  to Gk. kirkos "a circle,"  from PIE 
*kirk-  from base *(s)ker- "to turn, bend" (from  which derives also Persian carx "wheel, cycle,"   cycle). 

Pargâr "a pair of compasses," from Proto-Iranian *pairi-kâra-   "drawn around," from pairi-  "around, 
round about" (Mod.Pers. par-, pirâ-, cognate with Gk. peri-),    circum-, +  kar-, karš- "to draw, till, 
plant" (Mod.Pers. kašidan "to draw," kâštan, kâridan "to  plant"), cf. Av.  pairikara-  "a furrow  round 
about," Skt. parikara- "girdle,  waist-band, zone." 

circle 
  	 	    
parhun (#), dâyeré (#) 
 
Fr.: cercle    
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A closed curve lying in a plane and so constructed that all its points are equally distant from a fixed point 
in the plane. 

From O.Fr. cercle, from L. circulus  "small ring,"  dim. of circus  "ring," from  or akin to Gk. kirkos  "a 
circle," from PIE  *kirk-  from base *(s)ker- "to turn, bend," related to Pers. carx "wheel, everything 
revolving in an orbit, circular  motion, chariot." 

Parhun "circle"  in Mod.Pers. classical texts, from Proto-Iranian *pari-iâhana-  "girdle,  belt," from pari-, 
variant pirâ-  circum-  + iâhana- "to girdle,"  cf. Av.  yâh- "to girdle."  The Pers. word pirâhan "shirt"  is a 
variant of parhun. Gk. cognate zone "girdle." 
Dâyeré, from Ar. 

circle of altitude 
  	  	    
parhun-e farâzâ 
 
Fr.: almucantar    

A small circle on the celestial sphere parallel to the horizon. The locus of all points of a given altitude. 
Also called   almucantar,    altitude circle,    parallel of altitude. 

  circle;    altitude. 

circle of latitude 
  	  	    
parhun-e varunâ 
 
Fr.: parallèle    

1) A circle of the celestial sphere, parallel to the ecliptic.  
2) A circle on the terrestrial surface parallel to the equator, along which longitude is measured. 

  circle;    latitude. 

circle of longitude 
  	  	+    
parhun-e derežnâ 
 
Fr.: méridien    

1) A great circle of the celestial sphere, from the pole to the ecliptic at right angles to the plane of the 
ecliptic. 
2) A great circle on the terrestrial surface that meets the North and South poles and connects all places of 
the same longitude. 

  circle;    longitude. 

circuit 
  	 	 		    
gardrâh, barqrâh (#) 
 
Fr.: circuit    

General: A closed, usually circular line  that goes around an object or area. 
Physics: A closed path followed by an electric current; a number of conductors interconnected for the 
purpose of carrying an electric currect. 
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From O.Fr. circuit, from  L. circuitus  "a going around," from stem of circuire,  circumire  "go around," 
from circum "around,"    circum- + -ire  "to go" (cf.  Gk. ienai "to go," Skt.  eti "goes," O.Pers. aitiy 
"goes," Av. aeiti "goes," Mod.Pers. âyad "comes," PIE *ei-  "to go, to walk." 

Gardrâh, from gard  "turning round, revolving,"  from  gardidan "to turn, to change" (Mid.Pers. vartitan, 
Av. vart- "to turn, revolve," Skt. vartati,  L. vertere, O.H.G. werden "to  become; PIE *werto, *wer-)  + 
râh "way, path," from  Mid.Pers. râh, râs "way, street" (Mid.Pers. rah, ras "chariot"),  from  Proto-Iranian 
*ra-; cf. Av. raa- "chariot;" Skt. rátha-  "car, chariot," rathy- "road;" L.  rota "wheel," rotare  "to 
revolve, roll;"  Lith. ratas "wheel;"  O.H.G. rad;  Ger. Rad; Du. rad; O.Ir. roth;  PIE *roto-  "to run, to turn, 
to roll").  
Barqrâh, from barq   electricity +  râh, as above. 

circular polarization 
  
     	 ~ 	    
qotbeš-e parhuni, ~ dâyereyi (#) 
 
Fr.: polarisation  circulaire    

A   polarization  which is not characterized by a vibration direction, but sense or rotation. The electric 
vector of electromagnetic wave is of constant amplitude and, at a fixed point in space, rotates in a plane 
perpendicular to the propagation direction with constant angular velocity. Circular polarization may be 
referred to as "right-hand" or "left-hand," depending on the rotation direction as viewed by the observer. 
  linear polarization. 

Circular,  from O.Fr. circulier,  from  L. circularis,  from circulus   circle;    polarization. 

circular variable filter  (CVF) 
  	   	  	 ~ ~ 	    
filtr-e vartande-ye parhuni, ~ ~ dâyereyi 
 
Fr.: filtre  circulaire  variable    

Circular band-pass interference filter whose thickness and central wavelength vary along the perimeter. 
They are used in low-resolution spectrophotometers mainly in the infra-red. 

circum- 
  	 -    
pirâ- (#) 
 
Fr.: circum-,  circon-    

L. prefix meaning "around, round about." 

From L. circum "around,"  accusative of circus "circle, ring," from  Gk. kirkos, krikos "ring,"  PIE *sker-, 
*ker- "to  turn, bend." 

Pirâ- "around, about," variants par-, fer-, pâl-  (as in ferdows, pardis, pâliz, from Av.  pairidaeza- 
"enclosure, park"); Mid.Pers. pêrâ; O.Pers. pariy "around, about;" Av. pairi  "around, over;" cf.  Skt. pari; 
Indo-Iranian *pari-  "around;" Gk.  peri "around, about, beyond;" L. per "through;"  PIE base *per- 
"through, across, beyond." The word paradize, with various forms in European languages, is a loan from 
Av. pairidaeza- "enclosure, park" (other Av.  examples: pairifrâsa- "asking round about," pairivâra- 
"circumvallation"). 

circumference 
  	     
pirâmun (#) 
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Fr.: circonférence    

1) The boundary line of a circle. 
2) The boundary line of a figure, area, or object. 

From M.E., from O.Fr. circonference, from  L. circumferentia,  from circumferens, circumferent-, pr.p. of 
circumferre "to carry around," from    circum- +  ferre "to carry," from  PIE root *bher-;  "to carry;"  cf. 
Av./O.Pers. bar- "to bear, carry," barre "to bear (infinitive)," barri- "a female that bears (children), a 
mother," Mod.Pers. bordan "to carry," Skt. bharati  "he carries," Gk. pherein, P.Gmc. *beranan (O.H.G. 
beran, Goth. bairan "to carry"). 

Pirâmun, from Mid.Pers. pêrâmôn, from O.Pers./Av. mâ-, mây- "to measure," from PIE *me-  "measure," 
cf. Skt. mati "measures," matra "measure," Gk. metra "lot, portion,"  L. metri "to  measure." In Mod.Pers. 
this stem is extant in peymaân, peymaâné, âzmun, âzmâyeš. 

circumlunar 
  	  	     
pirâmângi, pirâmâhi (#) 
 
Fr.: circumlunaire    

Surrounding or revolving around the Moon. 

Circumlunar, from    circum- +    lunar. 

circumnuclear disk 
  	   	    
gerde-ye pirâhasteyi 
 
Fr.: disque circumnucléaire    

A thick disk of  gas and dust clouds surrounding the Galactic center up to about 20 light-years. The disk is 
very clumpy; the clumps have densities of several 105 particles/cm3, radii of about 0.3 light-years, and gas 
temperatures above 100 K. The hydrogen mass of the disk is a few 104 Solar masses. Such circumnuclear 
disks are present also in other galaxies. 

Circumnuclear, from    circum- +   nuclear;    disk. 

Gerdé disk; pirâhasteyi,  from pirâ-   circum- +  hasteyi nuclear. 

circumpolar star 
  	   	
    
setâre-ye pirâqotbi (#) 
 
Fr.: étoile circumpolaire    

Star that, from a given observer's latitude, does not rise or set, but circles around the celestial pole. To be 
circumpolar, a star must have a polar distance that is less than the observer's latitude. 

Circumpolar, from    circum- +    polar. 

circumscribe 
  	     
pirâkašidan 
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Fr.: circonscrire    

To draw a line around; encircle. 

L. circumscribere "to  draw a line around, confine," from   circum-  + scribere "write,"  from PIE 
*skreibh-, from *sker-  "to cut, incise." 

Pirâkašidan, from pirâ-   circum- +  kašidan "to draw," Mid.Pers. kašitan, Av.  karš- "to draw," Skt. kars-, 
kársati "to pull,  drag, plough." 

circumscribed sphere 
  	   	 	  ~   ~    
sepehr-e pirâkašidé, kore-ye ~, guy-e ~ 
 
Fr.: sphère circonscrite    

A sphere containing a polyhedron (such as a pyramid) all of whose vertices lie on the surface of the 
sphere. The polyhedron so contained is said to be inscribed in the sphere. 

Circumscribed p.p. of   circumscribe;    sphere. 

circumsolar 
  	 	    
pirâxoršidi 
 
Fr.: circumsolaire    

Surrounding or revolving around the Sun, such as circumsolar space, circumsolar dust. 

Circumsolar, from    circum- +   solar. 

circumstance 
  	    
parâstâ 
 
Fr.: circonstance    

A condition or fact attending an event and having some bearing on it. 

L. circumstantia "surrounding condition,"  neut. pl. of circumstans, pr.p. of circumstare "to  stand around," 
from   circum-  + stare "to stand" from PIE *sta-  "to stand." 

Parâstâ, from par- variant of  pirâ-  circum-  + âstâ "standing," from istâdan "to  stand," Mid.Pers. 
êstâtan, O.Pers./Av. sta- "to stand, stand still; set," Av. hištaiti, cf. Skt. sthâ- "to stand," âsthâ- "condition, 
circumstance," Gk. histemi "put, place, weigh," stasis "a standing still," L. stare "to  stand." 

circumstellar 
  	 	    
pirâsetâreyi 
 
Fr.: circumstellaire    

Surrounding or occurring around a star. 

Circumstellar, from    circum- +    stellar. 
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circumstellar disk 
  	   		    
gerde-ye pirâsetâreyi 
 
Fr.: disque circumstellaire    

Any concentration of material in the form of  a disk orbiting around a star.  accretion  disk;  
protoplanetary disk. 

  circumstellar;    disk. 

circumstellar dust 
  	  		    
qobâr-e pirâsetâreyi 
 
Fr.: poussière circumstellaire    

Interstellar   dust grains localized around various types of stars, such as  asymptotic giant branch 
stars. Circumstellar dust occurs in the form of a spherical shell or a disk and is at the origin of an  
infrared excess for the central star. See also  circumstellar matter. 

  circumstellar;    dust. 

circumstellar habitable zone 
  	   	  		    
zonâr-e zistpazir-e pirâsetâreyi 
 
Fr.: zone habitable circumstellaire    

A zone around a star within which a planet can have temperatures that permit liquid water, depending on 
the luminosity of the star and the distance of the planet from it. 

  circumstellar;    habitable zone. 

circumstellar maser 
  	   		    
meyzer-e pirâsetâreyi 
 
Fr.: maser circumstellaire    

Maser emission from molecules in the circumstellar envelopes of red giants, and also from regions around 
protostars. 

  circumstellar;    maser. 

circumstellar matter 
    		    
madde-ye pirâsetâreyi 
 
Fr.: matière circumstellaire    

Dust, gas and plasma around stars, generally present in the form of stellar winds or nebulae ejected by the 
stars. 

  circumstellar;    matter. 
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circumstellar outflow 
    		    
ostacân-e pirâsetâreyi 
 
Fr.: flot  circumstellaire    

A stream of matter into the interstellar medium from a central star. 

  circumstellar;    outflow. 

circumstellar shell 
    		    
puste-ye pirâsetâreyi 
 
Fr.: coquille  circumstellaire    

A shell of dust, molecules, and neutral gas around an evolved star resulting from an intensive mass loss 
phase, such as the asymptotic giant branch phase for low- and intermediate mass stars and LBVs or 
supernovae for massive stars. 

  circumstellar;    shell. 

circumzenithal arc 
    		    
kamân-e pirâsarsui 
 
Fr.: arc circumzénithal    

A colorful  halo centered on the zenith, appearing when the solar elevation above the horizon is not too 
high (< 32°). 

Circumzenithal, from   circum-  + zenithal relating to   zenith;   arc. 

cislunar 
       
insumâhi, insumângi 
 
Fr.: cislunaire    

Lying between the Earth and the orbit of the Lune.  translunar. 

L. cis, cistra "on this side," cf.  Gk. ekeinos "that person," E. he, it, O.H.G. he. 

Insuumâhi, insumângi, from insu "this side," from  in "this" + su "side"  + mâhi, mângi  lunar,    moon. 

civil 
  	    
šârmand 
 
Fr.: civil    

(Adj.) Of  or relating to citizens and their interrelations with one another or with the state. 

M.E., from L.  civilis "of  or proper to a citizen," from  civis "citizen, townsman," from  PIE *kei- "to  lie, 
homestead." 
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Šârmand, from šâr "city,"  variant šahr, Mid.Pers. šahr "city, country, land,"  O.Pers./Av. xšara- 
"kingship, kingdom,"  (Skt. ksatra-), from stem O.Pers. xšay-, Av. xšâ(y)- "to rule," cf. Skt. ksayati 
"posseses," Gk. ktaomai "I acquire," ktema "piece of property." 

civil time 
    	    
zamân-e šâmand 
 
Fr.: temps civil    

Mean solar time. 

  civil;    time. 

civil twilight 
     	    
nimtâb-e šâmand 
 
Fr.: crépuscule civil    

The time between sunset or sunrise and the moment when the Sun's center lies 6° below the horizon.  
astronomical twilight. 

  civil;    twilight. 

Clapeyron equation 
      	    
hamugeš-e Clapeyron 
 
Fr.: éequation de Clapeyron    

An equation that relates the temperature and pressure dependence of phases in equilibrium with the heat 
interaction and volume change associated with a phase change: dP/dT = L/T V, where dP/dT is the slope 
of the coexistence curve, L is the  latent heat, T is the temperature, and V is the volume change of the 
phase transition. 

Named after Émile Clapeyron (1799-1864), a French engineer and physicist, one of the founders of  
thermodynamics;  equation. 

class 
  	    
radé (#) 
 
Fr.: classe    

General: A set, collection or group formed of  members with certain attributes or traits in common. 

From Fr. classe, from L. classis "summons, division of citizens for military  draft,  hence army, fleet, also 
class in general." 

Radé "a line, series, row," from Mid.Pers. ratak "series, row," O.Pers. râd-, Av. raz- "to  direct, put in line, 
set," Av. razan- "order." 

classical T Tauri star 
  	   T-      
setâre-ye T-Gâv-e kelâsik 
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Fr.: étoile T Tauri  classique    

A   T Tauri  star in which    accretion from a   circumstellar  disk is responsible for ultraviolet and 
infrared excess emission and for a moderate to strong emission line spectrum superimposed on the 
photospheric spectrum. Classical T Tauri stars probably evolve into  weak-line T Tauri stars when their 
disks are fully accreted by the stars. 

Classical, from classic (+   -al),  from Fr. classique, from L.  classicus "belonging to a class, relating to 
the first or highest class of the Roman people," from classis perhaps akin to calare "to call;"  T Tauri 
star. 

Setâre-ye T-Gâv T Tauri star;  kelâsik, lown from Fr., as above. 

classification 
  	     
radebandi (#) 
 
Fr.: classification    

The systematic grouping of astronomical objects into categories on the basis of physical, morphological, 
or evolutionary characteristics. 

Classification, from  O.Fr., from classifier, from    class + -fier, from  L. -ficare, root of  facere "to make, 
do;" PIE base *dhe- "to put, to do" (cf. Skt. dadhati "puts,  places;" Av. dadaiti "he puts," O.Pers. ada "he 
made," Gk. tithenai "to put, set, place." 

Radebandi, from radé  class + bandi, verbal noun of bastan "to bind, shut; to get, acquire, incur," from 
Mid.Pers. bastan/vastan "to bind, shut;" Av./O.Pers. band- "to bind, fetter," banda- "band, tie;"  cf. Skt. 
bandh- "to bind, tie, fasten;" Ger. binden, E. bind,   band; PIE base *bhendh- "to bind." 

clathrate 
  	    
klâtrât 
 
Fr.: clathrate    

A chemical substance in which a molecule of one compound fills a cavity within  the crystal lattice of 
another compound. An example is clathrate hydrate, a special type of gas hydrate in which small 
molecules (typically gases) are trapped inside "cages" of hydrogen bonded water molecules. Large 
amounts of methane have been discovered both in permafrost formations and under the ocean floor. 
Similarly oceans contain large quantities of trapped CO2, which dissociate when the temperature rises 
sufficiently. 

From L. clathratus, p.p. of clathrarer  "to  fit with  bars," from clathra  "bars, lattice," from Gk. kleithron  " 
bar," from kleiein "to  close." 

Clausius equation 
      &    
hamugeš-e Clausius 
 
Fr.: équation de Clausius    

A first-order improvement  on the  ideal  gas law that corrects for the finite volume of molecules. 

After Rudolf  Clausius (1822-1888), a German physicist and mathematician,  equation. 
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Clausius-Clapeyron equation 
      &-	    
hamugeš-e Clausius-Clapeyron 
 
Fr.: équation de Clausius-Clapeyron    

An approximation of the   Clapeyron  equation for liquid-vapor  equilibrium  that incorporates the  
ideal gas law and states that the logarithm of vapor pressure is inversely proportional to temperature. 

After Rudolf  Clausius (1822-1888), a German physicist and mathematician,  Clapeyron equation. 

clay 
  0	    
ros (#) 
 
Fr.: argile    

A broad class of hydrous silicate minerals that has the tetrahedral silicate groups linked in sheets. Clay 
commonly forms as a product of rock weathering. Deposits of phyllosilicates, such as chamosite and 
nontronite, recently identified on Mars are attributed to the action of liquid  water in the past history of this 
planet. 

O.E. clæg "stiff, sticky earth; clay,"  from PIE base *glei- "to stick  together;" cf. Gk. gloios "sticky 
substance," L. glus, gluten "glue," O.Slav. glina "clay."  The Pers. gel "clay, mud," Mid.Pers. gil "clay" 
may belong to this family. 

Ros, variant rost "clay," of unknown origin. 

clear night 
     1    
šab-e sâf 
 
Fr.: nuit  claire    

A night sky without  clouds, mist, or haze, atmospheric dust particles, and without city lights in which a 6-
th magnitude star is visible by naked-eye. 

Clear, from O.Fr. cler,  from L. clarus  "clear, bright, distinct;"    night. 

clepsydras 
       
pangân, pang 
 
Fr.: clepsydre    

An ancient device for measuring time by marking the regulated flow of water through a small opening. A 
water clock. 

L., from Gk. klepsudra, from  kleptein "to steal" + hudor "water,"  PIE *wed- "water." 

Pangân or pang was a clepsydra in Iran. It consisted of "a copper bason with a small hole in the bottom, 
for water in which it  is placed to flow through, used for measuring time;" etymology unknown. 

climate 
  --    
âb-o-havâ 
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Fr.: climat    

The characteristic meteorological conditions (temperature, precipitation, and wind) and their extremes, of 
any place or region. 

From O.Fr. climat, from L.  clima, climat-  "region, slope of the Earth," from Gk. klima  "region, zone," 
from base of klinein "to slope," thus "slope of the Earth from equator to pole," from PIE base *klei-  "to 
lean." 

Âbohavâ, from âb  water + -o- "and" + havâ "weather"    air. 

clock 
      
sâat (#) 
 
Fr.: horloge    

A device (not carried or worn) for measuring and showing the time.   hour;   gnomon;   clepsydra. 

M.E. clokke "clock with  bells," from  O.Fr. cloque "bell" (Fr.  cloche, Du. klok, Ger. Glocke), M.L. clocca 
"bell," of  Celic origin. 

Sâat from Ar. 

clocking 
      
zamân bandi 
 
Fr.:    

Successive raisings and lowerings of voltage on the electrodes of a CCD in order to move the electrons 
from one pixel to the next. 

clockwise 
      
sâ'atsu (#) 
 
Fr.: dans le sens des aiguilles d'une montre    

In the same direction as the rotating hands of a clock when viewed from in front. 

From   clock + wise "way, manner," O.E. wise (adj.), from wis, from  P.Gmc. *wisaz (cf. Du. wijs,  Ger. 
weise "wise"), PIE base *weid-/*wid-  "to see, to know" cf. Av  vaeda "I know," Skt. veda "I  know," " Gk. 
oida "I know". 

Sâ'atsu, from sâ'at clock +  su "direction," Mid.Pers. sôg, sôk "side, direction". 

close 
      
kip (#) 
 
Fr.: serré    

Having little  or no space between elements or parts, as in  close binary,  close approach; tight and 
compact. 
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M.E. clos, closed, from O.Fr., from L.  clausus, p.p. of claudere "to close." 

Kip "close, tight"  in spoken Pers. 

close approach 
        
nazdeš-e kip 
 
Fr.: approche serrée    

In astronomy a general term to describe the positions of two or more objects that come unusually near one 
to another. In particular, regarding an asteroid's position with respect to Earth, when it is within the 
Moon's orbit. 

  close;   approach. 

close binary star 
  	   	      
setâre-ye dorin-e kip 
 
Fr.: étoile binaire  serrée    

A binary system in which the separation of the component stars is comparable to their diameters, so that 
they influence each other's evolution most commonly by the tidal forces. 

  close;   binary;   star. 

close encounter 
  		      
ruyâruyi-ye kip 
 
Fr.: rencontre proche    

In a star cluster, coming across of two stars so closely that their orbits alter by their mutual gravitational 
attractions.  
As regards an asteroid or comet, when it crosses the Moon's orbit and approaches the Earth with a risk of 
collision.   close approach;   encounter. 

  close;   encounter. 

closed 
      
basté (#) 
 
Fr.: fermé    

Having boundaries; limited.   closed curve;   closed Universe. 

Closed, p.p. of close, from M.E. clos, from O.Fr., from  clore "to shut," from  L. clausus, p.p. of claudere 
"to close." 

Basté p.p.of bastan, from Mid.Pers. bastan/vastan "to bind, shut," Av./O.Pers. band- "to bind, fetter," 
banda- "band, tie," Skt. bandh- "to bind, tie, fasten," PIE *bhendh- "to  bind," cf. Ger. binden, E. bind,  
band. 

closed curve 

230
        
xam-e basté (#) 
 
Fr.: courbe fermée    

A curve whose ends are joined. 

  closed;   curve. 

closed Universe 
         
giti-ye basté (#) 
 
Fr.: Univers fermé    

A cosmological model, first  formulated by Friedmann and Lemaitre, in which the Universe has a finite 
size and lifetime and space has a positive curvature, e.g. a Universe with a density greater than the critical 
density. 

  closed;   Universe. 

closure 
      
bandeš (#) 
 
Fr.: clôture    

Math.: The property of a set in which the application of a given mathematical operation to any member of 
the set always has another member of the set as its result.  
The intersection of all closed sets that contain a given set. 

M.E., from M.Fr.,  from O.Fr. closure "that which  encloses," from L. clausura "lock,  fortress, a closing," 
from p.p. stem of claudere "to close." 

Bandeš, verbal noun of bastan "to shut, bind; to clot; to form seed buds," from Mid.Pers. bastan/vastan 
"to bind, shut," Av./O.Pers. band- "to bind, fetter,"  banda- "band, tie;" Skt. bandh- "to bind,  tie, fasten;" 
PIE *bhendh- "to bind,"  cf. Ger. binden, E. bind. 

closure phase 
        
fâz-e bandeš 
 
Fr.: clôture  de phase    

In astronomical interferometry, a method using triplets of telescopes in an array to calculate the phase 
information and get over the effects of atmospheric turbulence. The method, used in high-resolution 
astronomical observations, both at radio and at optical wavelengths, allows imaging of complex objects in 
the presence of severe aberrations. 

  closure;   phase. 

cloud 
  	    
abr (#) 
 
Fr.: nuage    
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A visible mass of water droplets and/or ice particles in the atmosphere above the Earth's surface. 

Cloud, from O.E. clud "mass of rock," from  P.Gmc. *kludas. 

Abr, from Mid.Pers. awr, abr  (Laki owr,  Baluchi haur, Kordi  Soriani hewr), Av.  awra- "rain  cloud, rain," 
cf. Skt. abhra-"thunder cloud," Gk.  afros "scum, foam," L. imber  "rain;" also Sk. ambha- "water," Gk. 
ombros "rain," PIE *mbhros "rain  cloud, rain," from  *mbh-. 

cloud chamber 
    	    
otâqak-e abr 
 
Fr.: chambre à nuage    

An early type of   bubble chamber used for detecting particles of ionizing radiation. It  was invented in 
1900 by Charles Thomson Rees Wilson (1869-1959), a Scottish physicist, who along with Arthur 
Compton (1892-1962 ) received the Nobel Prize for physics in 1927. 

  cloud;   chamber. 

cloud fragmentation 
  	  	    
latpâreš-e abr 
 
Fr.: fragmentation  de nuage    

Process by which a collapsing giant molecular cloud breaks into dense clumps, eventually bringing about 
protostellar cores. 

  cloud;   fragmentation. 

cloudbow = abrkamân 
  	    
abrkamân 
 
Fr.:    

A large, faintly  colored arc formed usually by sunlight falling  on a cloud. Also called white rainbow, 
fogbow, and mistbow. Cloudbow appears white because the water droplets in the cloud or fog are very 
small compared with those of ordinary rainbows. 

Cloudbow, from   cloud + bow, from  O.E. boga "archery bow, arch, rainbow," from P.Gmc. *bugon  (cf. 
O.H.G. biogan, Goth. biugan "to bend," O.N. boginn "bent"),  PIE *bheugh- (cf. Skt.  bhujati "bends"). 

Abrkamân, from abr  cloud + kamân "bow,  arc." Kamân, from Mid.Pers. kamân, related to xam "curve," 
cf. Breton kamm "curved, bent," Gk. kampe "a corner, a joint," L. campus "a field," Lith.  kampus "corner," 
PIE *kamb- "to bend, crook." 

cloudburst 
  		    
 
Fr.: averse    

Any sudden and heavy fall of rain, always of the shower type. 

  cloud;   burst. 
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Ragbâr, from rag + bâr. The second component bâr, variant bârân "rain," from  bâridan "to  rain." The 
origin of the first  component is not clear. Rag in Persian means "blood vein, vessel," but this sense seems 
irrelevant here. In Gilaki the bare râk (without bâr)  means cloudburst. Râk/rag may be related (via an 
extinct Iranian parent) to the Skt. stem ri- "to flow,  to drop, to become liquid." 

cloudiness 
  	    
abrâludegi (#) 
 
Fr.: état nuageux    

That portion of the   sky cover that is attributed to clouds. 

clump 
      
gudé 
 
Fr.: grumeau    

General: A compact mass. 
Astro.: One of many compact concentrations of interstellar material constituting a molecular cloud. 

Clump, from Du. klomp "lump,  mass," or Low Ger. klump. 

Gudé "ball, bowl, tumour"  in Gilaki,  cf. Skt. guda- "ball, mouthful,  lump, tumour,"  Gk. gloutos "rump," L. 
glomus "ball," globus "globe," Ger. Kugel, E. clot,  PIE *gel- "to  make into a ball." 

clumpiness 
      
gudegi 
 
Fr.:    

Of a molecular cloud, the property of being made up of   clumps. The extent with which a molecular 
cloud is   clumpy. 

Clumpiness, from   clumpy +   -ness. 

Gudegi from gudé  clump + -gi suffix  forming noun from  adjectives ending in -é. 

clumpy 
  	    
gudedâr 
 
Fr.: grumeleux    

Of a molecular cloud, being composed of clumps. 

Clumpy, from   clump + -y suffix  meaning "full  of or characterized by," from O.E. -ig,  from P.Gmc. *-
iga, akin to Gk. -ikos, L. -icus,    -ics. 

Gudedâr, from gudé  clump + dâr "having, possessor," from dâštan "to have, to possess," O.Pers./Av. 
root dar- "to hold, keep back, maitain, keep in mind," Skt. dhr-,  dharma- "law,"  Gk. thronos "elevated 
seat, throne," L. firmus "firm,  stable," Lith. daryti  "to make," PIE *dher-  "to hold, support." 

cluster 
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    
xušé (#) 
 
Fr.: amas    

A group of the same astronomical objects gathered or occurring closely together, such as  cluster of 
galaxies,   globular cluster,    open cluster, and so on. 

O.E. clyster "cluster," probably akin to O.E. clott  "clot". 

Xušé "cluster, a bunch of grapes, an ear of corn," (Laki huša), from Mid.Pers. hošag or xušak; cf. Skt. 
guccha- "bundle, bunch of flowers, cluster of blossom, clump". 

cluster (v.) 
      
xušé bastan 
 
Fr.: s'agglomérer, se grouper    

To gather or grow into clusters. 

Xušé bastan composite verb, from xušé cluster + bastan "to bind, shut; to clot; to form seed buds", from 
Mid.Pers. bastan/vastan "to bind, shut," Av./O.Pers. band- "to bind, fetter," banda- "band, tie," Skt. 
bandh- "to bind, tie, fasten," PIE *bhendh- "to bind,"  cf. Ger. binden, E. bind. 

cluster core 
        
maqze-ye xušé 
 
Fr.: coeur d'amas    

The central part of a cluster (globular, galaxies, etc.) where the spatial density of the objects making up the 
cluster is much higher than the average value. 

  cluster;   core. 

cluster of galaxies 
        
xuše-ye kahkašânhâ (#) 
 
Fr.: amas de galaxies    

An aggregation of galaxies, made up of a few to a few thousand members, which may or may not be held 
together by its own gravity. 

  cluster;   galaxy. 

clustering 
      
xušé bandi 
 
Fr.: agglomération,  groupement    

Grouping of a number of similar astronomical objects. 

Noun from verb   cluster (v.). 
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CNO cycle 
  	 ONC    
carxe-ye CNO (#) 
 
Fr.: cycle CNO    

A series of   nuclear reactions taking place in stars in which   carbon,   nitrogen,  and   oxygen are 
used to transform  hydrogen into   helium.  In   massive stars the carbon cycle is the dominant 
process of energy generation, whereas in  low-mass stars such as the Sun, the  proton-proton chain of 
reactions converts hydrogen into helium. The carbon cycle starts and ends with carbon-12, which acts as a 
catalyst in the sequential production of helium from hydrogen; neutrinos and gamma rays are also 
produced. 

CNO, referring to   carbon,   nitrogen,  and   oxygen;  cycle. 

co- 
  -    
ham- (#) 
 
Fr.: co-    

  com- 

co-added image 
  1	        
tasvir-e hamafzudé 
 
Fr.: image intégrée    

An image made up of several individual images of relatively short exposure times which are added 
together in order to produce a final image of higher quality. 

Co-added, from   co- "together" + added p.p. of   add (v.);   image. 

Negâré image; hamafzudé from ham- "together",   com- + afzudé p.p. of afzudan "to add",   add (v.). 

coagulate 
   	       
mâsidan, rocidan, laxté bastan 
 
Fr.: coaguler    

(v.int.) Generally, of liquids,  to change into a thickened mass, curdle; congeal. 
Biology, Medicine: of  blood, to form a clot. 
Physical chemistry: of colloidal  particles, to flocculate or cause to flocculate. 
Astrophysics: of dust grains in the interstellar medium and protoplanetary disks, to grow into larger 
entities.   dust coagulation. 

Mâsidan "to coagulate, clot," originally  "of  milk, to turn into  yogurt," from  mâs "clotted milk, yogurt" 
(Gilaki mas, Lori  mâs, Kordi mâzd, mâst, Sangesari must, Baluchi madhagh, mastagh, cf. Skt. mastu- 
"milk  cream," Ar. macum "soar milk," macanim "to  clot, congeal").  
Rocidan from Lori roc  "congealed," rocesse "to congeal, clot."  
Laxté bastin lit. "coagulate into (solid) piece," from  laxté "piece, part, portion," + bastan "to coagulate, 
congeal; to bind, shut" (Mid.Pers. bastan/vastan "to bind, shut," Av./O.Pers. band- "to bind, fetter," 
banda- "band, tie," Skt. bandh- "to bind, tie, fasten," PIE *bhendh- "to  bind," cf. Ger. binden, E. bind). 
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coagulation 
   	          
mâseš, roceš, laxté bandi 
 
Fr.: coagulation    

Verbal noun from   coagulate. 
Physical chemistry: A separation or precipitation of particles from a dispersed state in a colloid solution.  
Astrophysics: The mechanism by which dust grains grow into larger entities in the interstellar medium and 
protoplanetary disks.  dust coagulation. 

Verbal noun from   coagulate. 

Coal Sack 
        
Guni-ye Zoqâl (#) 
 
Fr.: sac de charbon    

A prominent dark nebula visible to the naked eye as a dark patch silhoutted against the starry band of 
Milky  Way in the Southern sky. It obscures an area of about 5 by 7 degrees on the sky and extends beyond 
the borders of Crux into neighboring constellations   Centaurus and  Musca. It lies  at a distance of 
approximately 500 light-years. 

Guni "sack;" zoqâl "coal." 

coalesce 
      
âhamidan 
 
Fr.: fusionner    

To grow together; to come together so as to form one whole, to fuse.  merge (v.);  fusion. 

From L. coalescere, from co- + al-, stem of alere "to nourish, make grow"  + -esce, from -escere, a suffix 
conveying an inchoative meaning. 

Âhamidan, from â- nuance prefix + ham "together" (Av. hama- "similar,  the same; Skt. samah "even, 
level, similar, identical;"  Gk. hama "together with, at the same time," homos "one and the same," PIE 
*samos "same," from base *sem- "one, together") + -idan infinitive suffix. 

coalescence 
      
âhameš 
 
Fr.: coalescence    

1) General: The act or state of growing together, as similar parts; the act of uniting by natural affinity or 
attraction; the state of being united.  
2) Merging of the stars composing a binary system after having undergone supernova explosions. General 
relativity predicts that binary systems of compact objects will emit energy in the form of  gravitational 
radiation, and that this loss of energy eventually will lead to the coalescence of the system. 

Verbal noun from   coalesce. 

coast (v.) 
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  		    
rahâraftan 
 
Fr.: accoster    

To move without further use of propelling  power. 

M.E. coste, from O.Fr., from L.  costa "rib, side," cf. Mid.Pers. kust, kustag "side, direction; district," 
Mod.Pers. xost, xwast "a beaten road; island;" PIE *kost- "leg, bone." 

Rahâraftan, from rahâ "free, set free" (O.Pers. rad- "to leave," Skt. rah-,  rahati "separates, leaves," Av. 
razah- "isolation;"  PIE *redh-) + raftan  "to go, walk"  (Mid.Pers. raftan, raw-,  Proto-Iranian *rab/f-  "to 
go; to attack"). 

coasting flight 
  	  		    
parvâz-e rahârow 
 
Fr.: vol d'accostage    

The unpowered flight of a spacecraft or missile after propulsion cutoff or between the burnout of one stage 
and the ignition of the next. 

Coasting, verbal adjective from   coast (v.);   flight. 

coasting Universe 
     		    
giti-ye rahârow 
 
Fr.: Univers à densité critique    

A Universe whose density is just less than or equal to the critical value and expands forever with no 
change in the expansion rate. 

Coasting, verbal adjective from   coast (v.);   Universe. 

coat (v.) 
      
andudan (#) 
 
Fr.: revêtir,  couvrir    

To cover with a thin layer of a substance, as aluminum over the surface of a mirror,  aluminize. 

From O.Fr. cote, of Germanic origin, akin to O.H.G. kozza "coarse wool mantle" 

Andudan, variant andâyidan, from Mid.Pers. handudan, from O.Iranian *ham-dâvaya-, from  ham- 
"together" + *dâvaya-, from  dav- "to rub, clear," cf. Av.  dav- "to clean, polish," Skt. dhâv-, PIE *dheu-  "to 
shine". 

coating 
      
andud (#) 
 
Fr.: revêtement    
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A thin layer of a substance spread over a surface.  coat (v.) 

Noun from   coat +   -ing. 

Noun from andudan,   coat (v.). 

cobalt 
      
kobâlt (#) 
 
Fr.: cobalt    

A silver gray, brittle,  hard metallic element which is highly magnetic; symbol Co. Atomic  number 27; 
atomic weight 58.9332; melting point 1,495°C; boiling  point about 2,870°C; specific gravity  8.9 at 20°C. 
It is used in many alloys, and in particular its compounds have been used since ancient times (Egyptians, 
Persians, Greeks) to produce a blue color in glass and ceramics. Cobalt was discovered in 1735 by the 
Swedish chemist Georg Brandt (1694-1768). It has several radioactive isotopes, including Co-56, half-life 
about 77 days, Co-57, 272 days, Co-58, 71 days, Co-60, 5.27 years. The  light curve of  type I 
supernovae is explained by the radioactive decay of nickel-56 through cobalt-56 to iron-56. 

From Ger. kobold "evil spirits  or goblins," who were superstitiously thought to cause trouble for miners, 
since the mineral contained arsenic which injured their health and the metallic ores did not yield metals 
when treated with the normal methods. 

Cocoon Nebula (IC 5146) 
         
miq-e pilé 
 
Fr.: nébuleuse du cocon    

An emission nebula located about 3,000 light-years away toward the constellation  Cygnus. It is thought 
to be a region of active  star formation. 

Cocoon, from Provençal Fr. coucoun, from O.Fr. coque "egg shell, nut shell," L. coccum "berry," from 
Gk. kokkos "berry, seed;"  star;    nebula. 

Miq  nebula; pilé "the  silkworm's cocoon; a purse", cf. Skt. patta- "woven silk." 

cocoon star 
  	       
setâre-ye pileyi 
 
Fr.: étoile dans son cocon    

A star hidden in a dense envelope of gas and dust which is a strong source of infrared emission. 

  Cocoon nebula;   star. 

codeclination 
      
hamvâkil 
 
Fr.: codéclinaison    

The complement of   declination; the angular distance along a great circle from the celestial pole, i.e., 
90° - declination. 
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Codeclination, from    co- +   declination. 

Hamvâkil, from ham-  co- + vâkil   declination. 

coefficient 
  	    
hamgar (#) 
 
Fr.: coefficient    

Math.: A number or letter placed before an algebraic expression to indicate that the expression is to be 
multiplied by that factor,  e.g. in the expresseion 2 x3, 2 is the coefficient of x3. In general, any factor of a 
product is called the coefficient of the product of the remaining factors. 
Physics: Factor which measures some specified property of a given substance, and is constant for that 
substance under given conditions, such as the coefficient of friction.  factor. 

Hamgar, from ham- "together,"   com- + -gar  agent suffix, from kar-,  kardan "to do, to make," 
Mid.Pers. kardan, O.Pers./Av. kar- "to do, make, build,"  Av. krnaoiti "makes," cf. Skt. kr- "to do, to 
make," krnoti "makes," karma "act, deed;" PIE base kwer- "to do, to make." 

coelostat 
   	    
âsmândâštâr 
 
Fr.: coelestat    

A mirror  with a clock-drive mounted in such a way that it moves from east to west to compensate for the 
apparent rotation of the Earth in order that the image remains fixed in the focal plane.  siderostat and 
heliostat. 

Coelostat, from L. coelo-, for caeli-,  combination form of  coelum "sky" + -stat prefix  denoting something 
that stabilizes, keepes, fixes, from -stata, from Gk. -states "one that causes to stand," or statos "standing," 
from *sta- "to  stand." 

Âsmândâštâr, from âsmân sky + dâštâr "holder, maintainer," from  dâštan "to hold, maintain; to have; to 
possess," Mid.Pers. dâštan, O.Pers./Av. root dar- "to hold, keep back, maitain, keep in mind," Skt. dhr-, 
dharma- "law," Gk.  thronos "elevated seat, throne," L. firmus "firm, stable," Lith.  daryti "to  make," PIE 
*dher- "to hold,  support." 

cognition 
      
šenâseš 
 
Fr.: connaissance, cognition    

The mental process of knowing, including awareness, perception, reasoning, and judgment.  
The product of such a process; something thus known, perceived, etc. 

M.E. cognicioun; L.  cognitionem (nominative cognitio, from  cognitus p.p. of cognoscere, from   co- + 
gnoscere, noscere "to learn;" cognate with Pers. šenâs, šenâxt, as below. 

Šenâseš, verbal noun of šenâsidan, šenâxtan "to know, recognize," dânestan "to know;" O.Pers./Av. xšn- 
"to know, learn, come to know, recognize;" cf. Skt. jñ- "to recognize, know," jnti "he knows;" Gk. 
gignoskein "to know, think, judge;"  L. gnoscere, noscere "to come to know" (Fr. connaître; Sp. conocer); 
O.E. cnawan; E. know; Rus. znat "to know;" PIE base *gno- "to know." 
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coherence 
      
hamdusi (#) 
 
Fr.: cohérence    

The property of two or more electromagnetic waves when they are in fixed phase relationship over time. If 
the crests and troughs of the waves meet at the same time and place they are said to be in phase. 

Coherence, from Fr. cohérence, from L. cohærentia, from   co- "together" + hærere "to stick". 

Hamdusi, from ham- "togethr"   com- + dus oresent stem of dusidan "to stick, to adhere" + -i noun 
suffix. 

coherence area 
        
pahne-ye hamdusi 
 
Fr.: zone de cohérence    

Of an electromagnetic wave, the area of a surface perpendicular to the direction of propagation, over 
which the electromagnetic wave maintains a specified degree of coherence. 

  coherence;  area. 

coherence length 
  	      
derâzâ-ye hamdusi 
 
Fr.: longueur de cohérence    

The distance over which an electromagnetic wave train maintains a specified degree of coherence. 

  coherence;  length. 

coherence time 
        
zamân hamdusi 
 
Fr.: temps de cohérence    

The time over which a propagating electromagnetic wave may be considered coherent. The coherence 
time of an interferometer is the interval during which the fringe phase remains stable. 

  coherence;  time. 

coherent 
      
hamdus (#) 
 
Fr.: cohérent    

Two or more wave sources are said to be coherent sources if the phase difference between a pair of points, 
one in each source, remains constant. 

Coherent, adj.,  coherence. 
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coherent light 
  	      
nur-e hamdus (#) 
 
Fr.: lumière cohérente    

Light waves that have the same wavelength and possess a fixed phase relationship, as in a laser. 

  coherent;   light. 

coherent optics 
       	  ~    
šidik-e hamdus, nurik-e ~ 
 
Fr.: optique cohérente    

A branch of optics that uses coherent radiation to produce holographic three-dimensional images of 
objects. 

  coherent;   optics. 

coherent scattering 
  	      
parâkaneš-e hamdus 
 
Fr.: diffusion  cohérente    

A scattering process in which the scattered radiation bears the same frequency and phase as the incident 
radiation. 

  coherent;   scattering. 

cohesion 
      
hamduseš (#) 
 
Fr.: cohésion    

Holding togethr. 
Physics: The attraction between the molecules of a solid or liquid that holds the parts of the substance 
together. 

From L. cohæsus, p.p. of cohærere "to stick together,"  coherence. 

Hamduseš, verbal noun from hamdusidan "to cohere,"  coherence. 

cohesive energy 
  	+      
kâruž-e hamduseš 
 
Fr.: énergie de cohésion    

The energy associated with the chemical bonding of atoms in a solid. 

  cohesion;   energy. 
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coincide (v.) 
  	     
barhamoftâdan 
 
Fr.: coïncider    

1) (Of two more objects) to correspond in area and outline; to occupy the same place.  
2) To happen at the same time. 

Coincide, from Fr. coincider, from  M.L.  coincidere, from L.    co- "together" + incidere "to  fall upon," 
from in- "upon"  + cadere "to fall,"  PIE base *kad- "to fall". 

Barhamoftâdan, from bar- "to,  upon, together" + oftâdan "to fall,"  Mid.Pers. patet "falls,"  opastan "to 
fall," Av.  pat- " to fly,  fall,  rush," cf. Skt. patati "he flies,  falls," L.  petere "to fall, rush out," Gk. piptein 
"to fall,"  petomai "I fly,"  PIE base *pet- "to fly,  to rush." 

coincidence 
  	     
barhamoft 
 
Fr.: coïncidence    

1) Fact, event, or condition of coinciding.  
2) The occurrence of events simultaneously in a striking manner but without any causal connexion 
between them. 

  coincide (v.) 

coincident 
  	    
barhamoftân 
 
Fr.: coïncident    

Occupying the same area in space or happening at the same time. Of two geometric figures, matching 
point for point. 

From Fr. coincident, from M.L.  coincident-, coincidens, pr.p. of coincidere   coincide. 

  coincide (v.) 

colatitude 
  ,9	G     
ham-varunâ 
 
Fr.: colatitude    

The polar angle on a sphere measured from the north pole instead of the equator; equal to 90° - latitude.  
latitude. 

  co- +   latitude. 

cold dark matter 
    	  	    
mâdde-ye sard-e târik (#) 
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Fr.: matière noire froide    

Any hypothetical subatomic particle that was non-relativistic at the point of decoupling in the early 
Universe. 

 cold;   dark;  matter. 

cold dark matter theory 
  	    	  	    
negare-ye mâdde-ye sard-e târik 
 
Fr.: théorie de la matière noire froide    

A cosmological model that attributes the formation of structures in the early Universe to an exotic particle 
which was not relativistic at the time it decoupling. 

 cold;   dark;  matter;  theory. 

collapsar 
  		    
rombaxtar 
 
Fr.: collapsar    

The collapse of the core of a very massive star which results in a blackhole accompanied by a very 
energetic  gamma-ray burst. 

From collaps(e) + (st)ar. 

collapse (n.) 
  	    
rombeš (#) 
 
Fr.: effondrement    

The act of falling inward abruptly under its own gravity. 

 collapse (v.). 

Rombeš from present stem romb "collapse" + noun suffix -eš. 

collapse (v.) 
  	    
rombidan (#) 
 
Fr.: s'effondrer    

To fall inward abruptly under its own gravity. 

From L. collapsus, p.p. of collabi "fall together," from  com- "together" + labi "to fall, slip." 

Mod.Pers. rombidan "to fall apart, to crumble," Hamadâni, Malâyeri: rommidan, Lori remese "get 
destroyed," remane "to destroy a building," possibly cognate with E. crumble "to break into small 
fragments," from O.E. cruma, akin to D. kruim, Ger. Krume "crumb," L. grumus "heap of earth," root of 
Fr. grumeau "lump". 
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collapsed star 
  	   	    
setâre-ye rombidé 
 
Fr.: étoile effondrée    

A star that has undergone collapse. 

Collapsed p.p. of   collapse (v.);   star. 

Setâré star; rombidé p.p. of rombidan   collapse (v.). 

collect (v.) 
  	 	    
gerdâvardan (#) 
 
Fr.: collecter,  ramasser, réunir    

To bring together into a one body or place. 

From O.Fr. collecter, from L.  collectus, p.p. of colligere "gather together," from    com- "together" + 
legere "to gather," cf. L. lignum "wood,  firewood,"  lit. "that which  is gathered"; cognate with Gk. legein 
"to say, tell, declare," from PIE *leg-  "to pick together, gather, collect" 

Gerdâvardan "to collect,"  from gerd "round; around" (Mid.Pers. girt  "round, all  around;" O.Iranian *gart- 
"to twist, to wreathe;" cf.  Skt. krt "to twist  threads, spin, to wind, to surround," kata- "a twist of straw;" 
Pali kata- "ring, bracelet;" Gk. kartalos  "a kind of basket," kyrtos "curved")  + âvardan "to bring;" 
Mid.Pers. âwurtan, âvaritan; Av.  bar- "to bring; to possess," from prefix - + Av./O.Pers. bar- "to bear, 
carry," barere "to bear (infinitive),"  bareri "a female that bears (children), a mother;" Mod.Pers. bordan 
"to carry;" Skt. bharati  "he carries;" Gk. pherein; L. fero  "to carry." 

collecting area 
    		    
pahne-ye gerdâvar 
 
Fr.: surface collectrice    

Of an interferometeric telescope made up of several mirrors, the hypothetical mirror created by the 
combination of the individual  mirrors. 

  collect;   area. 

collection 
  	 	 	 	    
gerdâvareš, gerdâmad, gerdâyand (#) 
 
Fr.: collection    

The act or process of collecting; A group of objects or works to be seen, studied, or kept together. 

Verbal noun from   collect. 

collective star formation 
      	  	    
diseš-e gerdâmdi-ye setâregân 
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Fr.: formation  collective d'étolies    

Formation of stars, especially massive stars, in group as opposed to individual formation. 

Adj. from    collect;   area. 

collector 
  	 	    
gerdâvar (#) 
 
Fr.: collecteur    

A device that collects: a solar energy collector; a dust collector. 
The semiconductor region in a bipolar junction transistor in which most of the current flows. 

From   collect + -or. 

collide 
      
hamkubidan 
 
Fr.: se heurter, heurter, entrer en collision    

1) To strike together with forceful  impact, such as two astronomical objects.  
2) Of two or more atomic particles, to approach closely resulting in an abrupt change of momentum or 
exchange of energy. 

Ham- "together, with,"    com- + kubidan, kuftan "to beat, strike, pound," kus "drum," Mid.Pers. kôftan 
and kôstan "to beat, strike." 

collider 
  	        
hamkubgar, hamkubandé 
 
Fr.: collisionneur    

A particle accelerator in which two beams of particles are forced to collide head on. 

Agent noun from   collide  +   -or. 

colliding-beam accelerator 
  	          
šetâbgar bâ tâbe-ye hamkubandé 
 
Fr.: accélérateur à faisceau de collision    

Same as  collider. 

  collide;   beam;   accelerator. 

collimate (v.) 
  	  	 	     
hamrâstâyidan, hamrâstâ kardan 
 
Fr.: collimater    
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To pack and align photons or atomic particles parallel to a particular direction. 

L. collimatus, p.p. of collimare,  alteration of collineare  "to make straight," from    com- + linea  line. 

From ham- "together, with,"   com- + râstâ   direction + -idan  infinitive  suffix,  kardan "to do,"  
work. 

collimated beam 
    	    
tâbe-ye hamrâstâ 
 
Fr.: faisceau collimaté    

A beam of photons or atomic particles with a narrow cross section that has little or no spatial spread. 

  collimate;   beam. 

collimation 
  	     
hamrâstâyeš 
 
Fr.: collimation    

1) The process of restricting a beam of photons or particles to a given area. 
2) The process of adjusting a telescope to place all optical elements in precise alignment.  align a 
telescope. 

Verbal noun of   collimate. 

collimator 
  	 	    
hamrâstâgar 
 
Fr.: collimateur    

An instrument that creates a tight parallel beam of light or particles. 

Agent noun from   collimate  (v.). 

collinear 
    
       
hamxatt, hamtâné 
 
Fr.: colinéaire    

Lying on the same straight line. Collinear points are a set of points on the same line. 

  co- +   linear. 

collision 
      
hamkubeš 
 
Fr.: collision    

The act or process of colliding,   collide. 
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Verbal noun from  collide . 

collisional cross section 
    	      
sekanj-e oskarmand-e hamkubeši 
 
Fr.: section efficace de collision    

Same as  cross section. 

 collision;   cross;  section. 

collisional ionization 
        
yoneš-e hamkubeši 
 
Fr.: ionisation collisionnelle    

An  ionization resulting from a  collision. 

Pertaining to  collision;  ionization. 

colloquium 
      
hacâyé 
 
Fr.: colloque    

1) An informal meeting for the exchange of views.  
2) A usually academic seminar on a broad field of study, usually led by a different lecturer at each 
meeting. 

From L. colloquium "conference, conversation," from  com- "together" + loqui "to speak". 

From Lori hacâyé "conversation among two or more people," maybe from Av. ušyi- "to speak, talk," 
from vak- "to speak," Skt. vacas "speech, word," cognate with L. vox "voice," vocare "to call," Gk. ops 
"voice," epos "song;" PIE root *wek- "to speak". 

color 
  	    
rang (#) 
 
Fr.: couleur    

1) A visual sensation produced in the brain when the eye views various wavelengths or frequencies of 
light.  
2) Short for  color index.  
3) A property of  quarks required to distinguish the three valence quarks of which  baryons are 
composed. In all  hadrons, the quarks (red, green, blue) are combined in such a way as to yield a 
colorless overall particle. 

From M.E. colour, from O.Fr. colur, from L. color "color, hue," from Old L. colos "a covering," from PIE 
*kel-os- "that which covers," from *kel- "to cover, conceal." 

Rang, from Mid.Pers. rang, variant ârang "color," may be related to Av. iringa- "mark, (color?)" in 
haptoiringa- "with seven marks" (Mid/Mod.Pers. haftowrang), cf. Skt. linga- "mark." Alternatively, cf. 
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Pali ranga "color,"  Skt. raga- "color,"  from raj-  and ranj- "to  shine, to be colored," from PIE *arg-  "to be 
bright, shine," cf. Gk. argos "white,"  arguron "silver;"   Av. auruša- "white"  (Mid.Pers. arus "white, 
bright"), Av.  rzata- "silver," Mod.Pers. arziz "silvery metal tin." 

color excess 
    	    
fozuni-ye rang, 
 
Fr.: excès de couleur    

The difference between the observed color index of a star and the intrinsic color index corresponding to its 
spectral type. It indicates the modification brought to a color index by the interstellar absorption. 

  color; excess, M.E., from O.Fr., from L.  excessus "departure, going beyond," p.p. excedere "to depart, 
go beyond," from   ex- "out" +  cedere "to go, yield." 

Fozuni, from afzuni "excess," afzuni kardan "to exceed bounds,"  add (v.);    color. 

color index 
    	    
dišan-e rang 
 
Fr.: indice de couleur    

The difference between the apparent magnitude of a star measured at one standard wavelength and the 
apparent magnitude at another longer, standard wavelength, allowing the quantitative measure of a star's 
color. 

  color;   index. 

color temperature 
    	    
damâ-ye rang 
 
Fr.: température de couleur    

The temperature of that black-body which has the same spectral energy distribution in a limited spectral 
region, as the object under study has. 

  color;   temperature. 

color transformation 
  	  	    
tarâdis-e rang 
 
Fr.: transformation  de couleur    

Empirical mathematical transformation applied to the observed magnitudes in order to convert them into a 
standard system, or into a different system. 

  color;   transformation. 

color-color diagram 
  	  	-	    
nemudâr-e rang-rang (#) 
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Fr.: diagramme couleur-couleur    

A diagram based on two photometric colors usually representing the same class of astronomical objects. 

  color;   diagram. 

color-color plot 
  	  	-	    
nemudâr-e rang-rang (#) 
 
Fr.: diagramme couleur-couleur    

Fr.: diagramme couleur-couleur 
 
Same as  color-color diagram. 

color-luminosity  diagram 
  	  	-    
nemudâr-e rang-tâbandegi 
 
Fr.: diagramme couleur-luminosité    

A form of    Hertzsprung-Russell diagram in which the luminosity  is the vertical axis and the color index 
the horizontal axis. 

  color;   luminosity,    diagram. 

color-magnitude diagram 
  	  	-	    
nemudâr-e rang-borz 
 
Fr.: diagramme couleur-magnitude    

A form of    Hertzsprung-Russell diagram in which the visual absolute magnitude Mv is the vertical axis 
and the color index the horizontal axis. 

  color;   magnitude,   diagram. 

colorimetry 
  	      
rangsanji (#) 
 
Fr.: colorimétrie    

The measurement and definition of unknown colors in terms of standard colors. 

  color;   -metry. 

Columba 
  	    
Kabutar (#) 
 
Fr.: Colombe    

The Dove. A small constellation in the Southern Hemisphere just south to  Canis Major  and   Lepus. 
Abbreviation: Col;  genetive: Columbae. 
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L. columba "dove." 

Kabutar "pigeon," Mid.Pers.  kabôtar, from kabôd "grey-blue; pigeon," cf.  Skt. kapota- "a dove, pigeon; 
the grey color of a pigeon." 

column 
      
sotun (#) 
 
Fr.: colonne    

CCD detector: Series of pixels arranged under one another. 

Column, from O.Fr. columpne, from L. columna "pillar,"   collateral form of columen "top, summit,"  from 
PIE *kel- "to  project." 

Sotun, from Mid.Pers. stun, from O.Pers. stênâ "column," Av. stuna-, Skt. sthuna- "column." 

column density 
        
cagâli-ye sotun 
 
Fr.: densité de colonne    

Density of the interstellar matter lying between an object and the Earth in a cylinder with a unity base. 

  column;   density. 

colure 
      
koldom 
 
Fr.: colure    

Either of two great circles of the celestial sphere that passes through the poles and meets the ecliptic at 
either the solstice points (the solstitial colure) or the equinox points (the equinoctial colure). 

From L. colurus, from Gk.  kolouros "dock-tailed,"  from kol(os) "docked"  + -ouros "-tailed," from  oura 
"tail;"  so called because the lower part is permanently hidden beneath the horizon. 

Koldom, from Mod.Pers. kol "docked, short," most probably cognate with the Gk. term, as above, + 
dom(b) "tail," Av.  duma- "tail."  Recorded in classical dictionaries, kol has several variants in a large 
number of dialects: kola, kalta, kel, kelma, koc, kall, kor, kul in Gilaki,  Tâleši, Lori,  Malâyeri, Hamedâni, 
Qâeni, and others, cf. Av. kaurvô- "bald, docked," kaurvôduma- "with a bald tail,"  kaurvôgaoša- "with 
bald ears." 

com-, col-, con-, cor-, co- 
  - -    
ham- (#), han- (#) 
 
Fr.: com-, col-, con-, cor-,  co-    

Prefix denoting "together; with;  joint; jointly".   It is sometimes used for intensification as in complete, 
complain, convince. 
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M.E., from O.L.,  classical L. form cum "together, together with," Gk. koinos "common,"  from PIE *kom- 
"beside, near, by, with." 

Ham- "together, with; same, equally, even," Mid.Pers. ham-, like L. com- and Gk. syn- with neither of 
which it is cognate. O.Pers./Av. ham-, Skt. sam-; also O.Pers./Av. hama- "one and the same," Skt. sama-, 
Gk. homos-; originally identical  with PIE numeral *sam- "one,"  from *som-. The Av.  ham- appears in 
various forms: han- (before gutturals, palatals, dentals) and also hem-, hen-. 

coma 
         
gis, gisu (#) 
 
Fr.: coma    

1) The glowing envelope of gas and dust that surrounds a comet's nucleus.  
2) An elongated, comet-shaped image of a point source of light caused by aberration in the optical system. 
In telescopes it is often because off-axis rays of light striking different parts of the objective do not focus 
in the same image plane. 

L. coma "hair," from  Gk. kome "hair." 

Coma Berenices 
    	    
Gisovân-e Bereniké (#) 
 
Fr.: Chevelure de Bérénice    

Berenice's Hair. A constellation made up of many faint stars and located near the north Galactic pole 
between  Canes Venatici to the north,   Virgo to the south,   Leo to the west, and  Boötes to the 
east. Abbreviation: Com; genitive: Comae Berenices. 

L.   coma "hair;"  L. Berenices genitive of Berenice, a queen of Egypt, wife of Ptolemy III,  who 
sacrificed her hair to Aphrodite, begging her husaband's victory in the war with the Assyrians, who had 
killed his sister. While the story is an old one, the constellation is relatively new, being introduced by 
Tycho Brahe (1546-1601). 

Coma cluster 
        
xuše-ye Gisu (#) 
 
Fr.: amas de Coma    

The nearest rich cluster of galaxies which contains more than a thousand known galaxies, is about 20 
million  light-years in diameter, and lies about 280 million light-years away in the constellation   Coma 
Berenices. Also known as Abell 1656. 

  coma;   cluster. 

combination 
      
miyâzeš 
 
Fr.: combinaison    
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General: The act of combining or the state of being combined. 
Math: The number of ways elements making up a set can be arranged into various groups without regard 
to their order in the group.   permutation 

Noun from   combine (v.) 

combine (v.) 
      
miyâzidan 
 
Fr.: combiner    

To cause to join in a close union or whole; unite. 

From M.Fr. combiner, from  L.L. combinare "to  unite, yoke together," from L.   com- "together"  + bini 
"two by two,"  adv. from bi- "two,  twice,"  cf. Av. biš "twice,"  bi-, dva- "two,"  Skt. dvi-  "two,"  Gk. di-, 
O.E. twi-. 

Miyâzidan, infinitive  from  miyâz-, variant of miz- in â-miz-, âmixtan "to mix,"  âmizé, âmižé "mixture," 
âmiq "mixture; copulation;"  Mid.Pers. âmêz-, âmêxtan (Proto-Iranian *mis- ,*miz-; PIE *meik- "to 
mix");  cf. Av. mayas- "to mix;"  Skt. miks- "to mix,  mingle," mir- "to mix,  blend, combine;" Gk. misgein 
"to mix, mingle;"  L. miscere (p.p. mixtus) "to mix;"  O.C.S. meso, mesiti "to mix," Rus. meshat, Lith. 
maisau "to mix, mingle." 

comet 
  	 	    
dombâledâr (#), domdâr (#) 
 
Fr.: comète    

A small body of gas and dust which revolves around the Sun in a usually very elliptical or even parabolic 
orbit. It is composed of a head, or coma, and often with a spectacular gaseous trail extending a great 
distance from the head. 

From O.Fr. comète, from L. cometa, from Gk. (aster) kometes, "long-haired (star)," from kome "hair of the 
head," so called from resemblance of the comet's tail to streaming hair. 

Dombâledâr, from dombâlé "tail,"  from domb (Mid.Pers. dumb "tail,"  Av. duma- "tail")  + -âlé, -âl 
resemblance suffix,  -al  + dâr "having, possessor," (from dâštan "to have, to possess," O.Pers./Av. root 
dar- "to hold, keep back, maitain, keep in mind," Skt. dhr-,  dharma- "law,"  Gk. thronos "elevated seat, 
throne," L. firmus "firm,  stable," Lith.  daryti "to  make," PIE *dher- "to  hold, support"). 

comet family 
     	    
xânevâde-ye donbâledârân (#) 
 
Fr.: famille  de comètes    

A group of comets with similar  orbital characteristics. They result from perturbations by planets which 
change the diverse original orbits of the comets into those they now occupy. 

  comet; family, from L.  familia "household, the slaves of a household," from famulus "servant," of 
unknown origin. 

Xânevâdé "family," from  xâné "house, home, houshold" + vâdé "root, foundation, origin." Xâné, from 
Mid.Pers. xânak, xân, xôn; cf. L. cunae "cradle;" Gk. kome "village;"  Pers. Aftari dialect kiye "house, 
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home;" PIE base *kei- "bed; to lie, to settle; beloved" (other cognates: P.Gmc. *khaim-; O.E. ham 
"dwelling, house, village;"  E. home; Ger. Heim; L. civis "townsman;" Fr. cité; E. city;  Skt. iva- 
"auspicious, dear"). 

cometary globule 
    	    
guyce-ye gisvâr 
 
Fr.: globule cométaire    

A relatively small  cloud of dust and gas in the interstellar medium shaped like a comet. Cometary globules 
are often the birthplaces of stars, and many show very young stars in their compact head. 

Cometary "resembling a comet," adj. of   comet;   globule. 

Guycé globule;  gisvâr "resembling hair lock,"  from gis, gisu (Mid.Pers. gês, gêsuk "hair, lock, tress," 
Av. gaêsa- "curly hair,"  gaêsav-, gaêav- "curly, curly-haired," cf. Gk. kaite "bushy hair, mane," O.Ir. 
gaiset, PIE *ghaites "curly hair")  + -vâr similarity  suffix. 

commensurate 
        
hammasâ 
 
Fr.: commensurable    

(adj.) Of the same size, extent, or duration as another; proportionate. 

L.L. commensuratus, from   com- "together, with"  + mensuratus, p.p. of mensurare "to measure," from 
menusra "measure." 

Hammasâ, from ham- "together,"   com- + masâ "size, greatness," from Mid.Pers. masây, masâk "size," 
Av. masah- "size, greatness, length," maz-, masan-, mazant- "great, important," mazan- "greatness, 
majesty," mazišta- "greatest," cf. Skt. mah-, mahant-, Gk. megas, L. magnus; PIE *meg- "great." 

commensurate orbits 
  	       
madârhâ-ye hammasâ 
 
Fr.: orbites commensurables    

Of two bodies orbiting around a common barycenter, when the orbital period of one is an exact fraction, 
for example one-half or two-thirds, of the other. 

  commensurate;  orbit. 

commissioning 
  	     
râhandâzeš 
 
Fr.: rodage    

Putting a telescope or an observing instrument into active service after their final construction. 

From L. commissionem "delegation of business," from commissus, p.p. of committere "to bring together," 
from   com- "together" + mittere "to  put, send." 
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Râhandâzeš, verbal n. from compound verb râhandâxtan "to set in work; to prepare," from râh "way, 
path" + andâxtan "to cast; to make, do; to throw." 

commissioning period 
  	  	     
dowre-ye râhandâzeš 
 
Fr.: période de rodage    

A period during which  a newly constructed observing instrument is used for test. 

  commissioning;   period. 

commutation 
      
hammuteš 
 
Fr.: commutation    

General: A substitution, exchange, or interchange.  
Electronics: The transfert of current from one channel to another in a gas tube.  
Electricity:  The reversal of direct current into alternating current.  
Math: A commutative  operation, where a . b = b . a. 

Noun from   commute (v.) 

commutation rules 
  	      
razanhâ-ye hammuteš 
 
Fr.: règles de commutation    

The specification of commutators of operators that in quantum physics correspond to the coordinates and 
momenta of a system. 

  commutation;   rule. 

commutative 
      
hammutandé 
 
Fr.: commutatif    

(adj.) Of or pertaining to   commutation. 

Adj. from    commute (v.) . 

commutative law 
        
qânun-e hammuteši 
 
Fr.: loi  commutative    

A principle holding  for the operations of addition and multiplication  (in some number domains) that 
asserts that the consequence of the given operation is not affected by the order in which the terms are 
considered. Thus x + y = y + x; x . y =  y . x. 
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 commutative;  law. The first use of the word commutative in this sense is ascribed to the French 
mathematician François Joseph Servois (1768-1847). 

commutativity 
      
hammutandegi 
 
Fr.: commutativité    

The state or quality of being commutative. 

Noun from  commutative. 

commutator 
  	    
hammutgar 
 
Fr.: commutateur    

Math.: The commutator of a and b is the element c of a group such that bac = ab. 

Agent noun from  commute (v.). 

commute (v.) 
      
hammutidan 
 
Fr.: échanger    

To substitute (one thing for another); exchange.  mutation.  
Math., logic: To satisfy or engage in a commutative operation. 

From L. commutare "to change altogether," from  com- + mutare "to change," from PIE base *mei- "to 
change, go, move;" cf. Av. miô "inverted, false," miaoxta- "wrong spoken;" Skt. methati "changes, 
alternates, joins, meets," mithah "mutual, reciprocal;" L. meare "to go, pass," mutuus "done in exchange;" 
Goth. maidjan "to change;" E. prefix mis- (in mistake). 

Hammutidan, from ham- com- + mut, from L. mutare cognate with Av. miô, as above, + -idan 
infinitive suffix. 

compact (adj.) 
      
hampak 
 
Fr.: compacte    

Closely and firmly joined or packed together; Occupying little space compared with others of its type. 

M.E., from L. compactus "concentrated," p.p. of compingere "to fasten together," from  com- "with, 
together" + pangere "to fix, fasten," cf. Gk. pegnunai "to fasten, coagulate;" PIE *pag-/*pak- "to fasten." 

Hampak, from ham- com- + pak, from pakidé [Mo'in, Dehxodâ] "thick, dense, compact," in Hamadâni 
pukida "much, full, abundant," Kordi pêk "together, joint," pêk hatin "to be made up of," pêk hênan "to 
collect, constitute," from PIE *pag-/*pak- as above? 

compact (v.) 
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        	     
hampakidan, hampak kardan 
 
Fr.: condenser, resserer    

(v.tr.) To reduce in size or volume. 

Verb from (adj.)    compact. 

Hampakidan, from hampak  compact + -idan infinitive  suffix;  hampak kardan, from hampak + kardan 
"to do, make, perform." 

compact galaxy 
        
kahkašân-e hampak 
 
Fr.: galaxie compacte    

A galaxy with  no disk or nebulous background and a high surface brightness that appears only barely 
larger than a star-like point on a sky survey photograph. 

  compact;   galaxy. 

compact H II region 
  
  II H       
nâhiye-ye H II-ye hampak 
 
Fr.: région  H II compacte    

A Galactic H II  region with an electron density O 103 cm-3 and of a linear dimension P 1 pc. 

  compact;   H II region. 

compact object 
  	      
barâxt-e hampak 
 
Fr.: objet compact    

An astronomical object that is substantially denser or more compact than most objects of its class. 

  compact;   object. 

compact radio source 
    	      
xan-e râdioyi-ye hampak 
 
Fr.: source radio compacte    

An object emitting intense energy in radio wavelength from a small, unresolved central region. 

  compact;   radio source. 

compact space 
        
fazâ-ye hampak 
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Fr.: espace compact    

A topological space for which every collection  of open sets that covers the space has a finite subset that 
also covers the space. 

  compact;   space. 

compactification 
      
hampakâneš 
 
Fr.: compactification    

Math.: A process applied to topological spaces having many dimensions to make them compact spaces.  
Physics: In string theory, the process of "curling up" the extra dimensions (six in the superstring theory). 
According to these theories, the Universe actually has 10 spatial dimensions but that 7 of them have 
become "compactified" down to subatomic size and thus are unobservable. 

Compactification, n. from    compactify. 

compactify 
      
hampakânidan 
 
Fr.: compactifier    

Verbal form of    compactification. 

Compactify, from   compact + -ify "cause to become," M.E. -fien, from O.Fr.  -fier, from  L. -ficare, root 
of facere "to make, do;" PIE base *dhe- "to put, to do" (cf. Skt. dadhati  "puts, places;" Av. dadaiti "he 
puts," O.Pers. ada "he made," Gk. tithenai "to put, set, place." 

compactness 
         
hampaki, hampakidegi 
 
Fr.: compacité    

The quality of being compact. 

Noun from   compact. 

companion 
      
hamdam (#) 
 
Fr.: compagnon    

The fainter of the two components in a  binary  system. 

Companion from O.Fr. compaignon "fellow,  mate," from L.L.  companionem, lit. "bread fellow, 
messmate," from L.   com- "with"  + panis "bread." 

Hamdam "bearthing together, i.e. an intimate companion, friend," from ham- "with",    com- + dam 
"breath," Mod.Pers./Mid.Pers. damidan "to breathe, blow," Av. d
mainya-  "blowing  up," cp. Skt. dham- 
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"to blow,"  dhamati "he bows," Proto-Indo-Iranian *dhamH-,  Proto-Iranian *damH-  "to blow, breathe; to 
swell," PIE *dhemH-  "to blow." 

companion of Sirius 
     	    
hamdam-e Tištar 
 
Fr.: compagnon de Sirius    

A faint star of 8th magnitude in a binary system with   Sirius.  Called also Sirius B, it is a   white dwarf 
with a mass comparable to that of the Sun, but with a diameter smaller than that of the Earth. The mean 
distance between the stars is about 20 A.U. (angular separation 4.6 seconds of arc), and their period of 
revolution about 50 years. This star was discovered in 1844 by Friedrich Bessel, who noticed that Sirius 
had a slight wobbling motion, as if it was orbiting  an unseen object. In 1863, the optician and telescope 
maker Alvan Clark spotted the companion. The star was later determined to be a  white dwarf. 

  companion;   Sirius. 

comparator 
    	    
hamsanjgar 
 
Fr.: comparateur    

A device that compares the measured property of an object (position, shape, color, brightness) with a 
standard.  blink comparator. 

L.L. comparator  "comparer," from compara  compare (v.) + -tor  suffix  forming personal agent nouns, 
cf. Gk. -tor, Skt. -tar. 

Hamsanjgar, agent noun from hamsanjidan  comparison. 

compare (v.) 
        
hamsanjidan (#) 
 
Fr.: comparer    

To examine in order to note similarities and differences. 

From O.Fr. comparer, from L. comparare "to  match, make equal with, liken," from    com- "with"  + 
parare "to make or esteem equal," from par "equal." 

Sanjidan "to compare; to measure," from Mid.Pers. sanjidan "to weigh," from  present tense stem sanj-, 
Av. anj- "to draw, pull;"  Proto-Iranian *anj-. Other terms from this base in Pers.: lanjidan "to pull up," 
hanjidan, âhanjidan "to draw out,"  farhang "education, culture." 

comparison 
        
hamsanješ (#) 
 
Fr.: comparaison    

The act of comparing or the process of being compared. 

From O.Fr. comparaison from L. comparationem, from  p.p. stem of comparare compare. 
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Hamsanješ, from hamsanj present tense stem of hamsanjidan compare (v.) + -š verbal noun suffix. 

comparison spectrum 
         
binâb-e hamsanješ 
 
Fr.: spectre de comparaison    

A spectrum of known substances used as a standard of comparison for investigating spectra of celestial 
objects. 

  comparison;   spectrum. 

comparison star 
  	        
setâre-ye hamsanješ 
 
Fr.: étoile de comparaison    

A non-variable star used to monitor the variations of another nearby star. 

  comparison;   star. 

compatibility 
  	    
sâzgâri (#) 
 
Fr.: compatibilité    

General: The fact or conditions of existing or working  together.  
Informatics: The ability  of a software or peripheral device to function with  another computer or computer 
system without modification. 

Noun from   compatible. 

compatible 
  	    
sâzgâr (#) 
 
Fr.: compatible    

Capable of existing harmoniously with another or others.  
Informatics: of  a software or peripheral device, capable of working with another computer or computer 
system without modification. 

M.Fr. compatible, from M.L.  compatibilis,  literally  "sympathetic," from  L.L. compati, from    com- 
"together" + pati "to suffer,  undergo;" PIE base *pe(i)- "to hurt"  (cf. Skt. pijati  "reviles, scorns," Gk. pema 
"ruin, affliction,"   Av. pâman- "scab; skin disease") + -ible,   -able. 

Sâzgâr variant sâzkâr "consonant, in accordance, agreeing," from sâz- present tense stem of sâzidan, 
sâxtan "to adapt, adjust, be fit; to build, make, fashion," Mid.Pers. sâxtan, sâz-, Manichean Parthian s'c'dn 
"to prepare, to form," Av.  sak- "to understand, to mark," sâcaya- (causative) "to teach;" + agent suffix -
gâr, variant -kâr, O.Pers. kara-, O.Pers./Av. kar- "to do, make, build,"  Av. kerenaoiti  "makes," cf. Skt. kr- 
"to do, to make," krnoti "makes," karma "act, deed;" PIE base kwer- "to do, to make." 

competitive accretion 
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  	       
farbâl-e piši-juyâné 
 
Fr.: accrétion compétitive    

In a forming star cluster, non-uniform accretion of background mass by protostars, with a few centrally 
located protostars accreting significantly more than the rest. 

Competitive, adj. of compete, from M.Fr. compéter, from L.L.  competere "to strive in common," from  
com- "together" + petere "to strive, go forward, seek," from PIE base *pet- "to fly,  rush" (cf. Av.  pat- " to 
fly, fall,  rush," patarta- "winged," Mid.Pers. patet "falls,"  opastan "to fall,"  Mod.Pers. oftâdan "to fall," 
Skt. patati "he flies, falls,"  pátra- "wing,  feather, leaf," Gk. piptein "to  fall,"  pterux "wing,"  O.E. feðer 
"feather," L. penna "feather, wing");    accretion. 

Farbâl  accretion;  piši-juyâné adv./adj. of piši jostan "to  compete," literally "to  strive to be in front 
position," from piši  noun of piš "foreward; in  front; before" + jostan, juy-  "to strive for, seek," Parthian 
Mid.Pers. ywdy- "to strive for,"  Khotanese juv- "to fight,"  Av. y	 d- (yaoda-) "to fight,  struggle," y	 diieiti 
"fights," cf.  Skt. yodh- "to fight,"  yúdh- "fight,"  Gk. hysmine "battle, fight,"  Lith. judus "belligerent." 

complement 
  	     
osporân 
 
Fr.: complément    

Math., logic: With  reference to any set A, conceived as a subset of some larger set U, all the elements of U 
that are not contained in A.  
Optics: A complementary color that, when combined to another, creates neutral gray. 

From O.Fr. complement, from L. complementum "that which fills up or completes," from  complere "fill 
up,"   complete. 

Osporân, from ospor present tense stem of osporida "to complete" + suffix -ân,   complete. 

complementarity 
  	     
osporandegi 
 
Fr.: complémentarité    

The state or quality of being   complementary. 

From   complementary +   -ity. 

From osporandé complementary + -gi. 

complementarity principle 
  	  	    
parvaz-e osporandegi 
 
Fr.: principe  de complémentarité    

Physical principle, put forward by Niels  Bohr in 1928, that a complete knowledge of phenomena on 
atomic dimensions requires a description of both wave and particle properties. 

  complementarity;   principle. 
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complementary 
  	     
osporandé 
 
Fr.: complémentaire    

Forming or serving as a complement; completing. 

From   complement. 

complementary angle 
    	    
zâviyé-ye osporandé 
 
Fr.: angle complémentaire    

Any angle that when added to another one creates a 90° angle. 

  complementary;   angle. 

complete 
  	    
ospor 
 
Fr.: complet    

General: Having all necessary parts, elements, or steps. 
Math: Of a deductive theory or system, the property that every statement formulated in terms of the theory 
can be either proved or disproved. 

From O.Fr. complet "full,"  from L.  completus, p.p. of complere "to fill  up," from   com- + plere "to  fill," 
PIE *pelu- "full,"   from *pel-  "to be full;"  cf. O.Pers. paru- "much, many," Av.  parav-, pauru-, pouru-, 
par- "to fill,"   Mod.Pers. por "full,"  Skt. puru-, Gk.  polus. 

Ospor, from Mid.Pers. uspurr "complete, entire," from  prefix us-, os-  ex- + por "full,"   O.Pers. paru- 
"much, many," Av. parav-,  pauru-, pouru-, par-  "to fill,"  PIE *pelu-  "full,"   from *pel-  "to be full;"  cf. Skt. 
puru-, Gk. polus, O.E. full "completely,  full,"  from P.Gmc. *fullaz,  O.H.G. fol,  Ger. voll, Goth. full. 

completeness 
  	     
ospori 
 
Fr.: complétude    

The state of being complete and entire. 

From   complete +   -ness. 

completeness magnitude 
  	  	    
borz-e ospori 
 
Fr.: magnitude de complétude    

In photometric studies of a   population of astronomical objects (usually stars or galaxies), the 
magnitude that represents the faintest members of the population. 
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 completeness;  magnitude. 

complex 
      
hamtâft (#) 
 
Fr.: complexe    

General: 1) (n.) A whole comprised of many elements. 
2) (adj.) Complicated and hard to solve.  
Math: Pertaining to or using  complex numbers. 

From Fr. complexe, from L. complexus "surrounding, encompassing," p.p. of complecti "to embrace, 
encompass, include," from  com- "together" + plectere "to weave, twine." 

Hamtâft, from ham- "together,"  com- + tâft past stem of tâftan, tâbidan "to twist, to spin, to bend, to 
crook," p.p. tâftah "spun, silk or linen cloth," loaned into E. taffeta (from O.Fr. taffetas, from It. taffeta); 
similarly Gk. tapetion "little carpet" is probably from this Iranian origin (from which tapestry, tapis); 
Proto-Ir. *tap- "to spin," related to tan-, tanidan "to spin; to stretch,"  tension. 

complex number 
        
adad-e hamtâft (#) 
 
Fr.: nombre complexe    

Any number of the form a + bi, where a and b are real numbers and i imaginary, i.e. i2 = -1. 

 complex; number. 

complex wave 
        
mowj-e hamtâft (#) 
 
Fr.: onde complexe    

A wave that is composed of several frequencies. 

 complex;  wave. 

component 
      
hamneh (#) 
 
Fr.: composante    

A constituent part; an individual part of an organized whole. 
One of two or more vectors having a sum equal to a given vector. 

L. componentem, pr.p. of componere "to put together,"  compose (v.). 

Hamneh from ham- "together,"  com- + neh present tense stem of nehâdan "to put, place,"  compose 
(v.). 

compose (v.) 
      
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hamnehâdan (#) 
 
Fr.: composer    

To create or form by putting together things, parts, or elements. 

From O.Fr. composer "put together, arrange," from  com- "together" +  poser "to place," from L. ponere 
"to put, place." 

Hamnehâdan from ham-  com- + nehâdan "to put, place," Mid.Pers. nihâtan, Av. ni- "down;  into" +  dâ- 
"to put; to establish; to give," dadâiti  "he gives," cf. Skt. dadâti "he gives," Gk. didomi  "I give,"  L. do "I 
give;" PIE base *do- "to give." 

composite 
      
hamnehâdé (#) 
 
Fr.: composite    

Made up of distinct components. The components may retain part of their identities.  compound,  
combination. 

From O.Fr. composite, from L. compositus, p.p. of componere "to put together,"  compose (v.). 

Hamnehâdé, p.p. of hamnehâdan compose (v.). 

composite number 
        
adad-e hamnehâdé 
 
Fr.: nombre composite    

A whole number which is the product of whole numbers other than itself and 1. The opposite of prime 
number.  compound number. 

  composite;  number. 

composite spectrum 
        
binâb-e hamnehâdé 
 
Fr.: spectre composite    

A stellar spectrum displaying lines characterising two stars of different types. 

  composite;  spectrum. 

composition 
      
hamneheš (#) 
 
Fr.: composition    

General: The act or manner of composing; the result or product of composing.  
Chemistry: The elements or compounds making up a substance. 
The proportion of the elements of which a chemical compound is made up. 
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Mechanics: The determination of a force whose effect is the same as that of two or more given forces 
acting simultaneously. 

Hamnehesh, from ham- com- + neheš verbal noun from nehâdan "to put, place,"  compose (v.). 

compound 
      
candsâxt 
 
Fr.: composé    

General: Consisting of two or more substances, ingredients, elements, or parts. A compound usually 
constitutes a new and independent entity with regard to its components.  composite,  combination.  
Chemistry: A substance whose molecules are made up of at least two different elements. 

M.E. compouned, p.p. of compounen, M.Fr. compon-, stem of compondre, from L. componere,  
compose (v.). 

Candsâxt literally "made of several (elements)," from cand "several, some, any idefinite quantity; how 
much? how many?" (Mid.Pers. from cand "how many, how much; so many, much;" O.Pers. yv "as long 
as;" Av. yauuant- [adj.] "how  great?, how much?, how many?," yauuat [adv.] "as much as, as far as;" cf. 
Skt. yvant- "how big, how much;" Gk. heos "as long as, until") + sâxt "formed, made, built," from 
sâxtan, sâzidan "to make, form, fashion, prepare" (Mid.Pers. sâxtan, sâz- "to form, prepare, build, make;" 
Proto-Iranian *sac- "to fit,  be suitable; to prepare"). 

compound curve 
        
xam-e candsâxt 
 
Fr.: courbe composée    

A curve that is made up of a series of successive tangent circular arcs. 

  compound;   curve. 

compound event 
  	      
ruydâd-e candsâxt 
 
Fr.: événement composé    

In statistics, an event whose probability of occurrence depends upon the probability of occurrence of two 
or more independent events. 

  compound;   event. 

compound lens 
           
adasi-ye candsâxt 
 
Fr.: lentille  composée    

A lens system consisting of two or more lenses with the same radius used together in order to remove 
aberrations found in a single lens. 

  compound;   lens. 
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compound nucleus 
        
hasteh-ye candsâxt 
 
Fr.: noyau composé    

A temporary excited state of the atomic nucleus which results from the collision of an incident energetic 
particle with a target nucleus. Subsequently the nucleus decays by emitting particle(s). 

  compound;   nucleus. 

compound number 
        
adad-e hamnehâdé 
 
Fr.: nombre composé    

A quqntity expressed as the sum of two or more quqntities of differing units, e.g. degrees, minutes, and 
seconds.  composite number. 

  compound;   number. 

compress (v.) 
      
tanjidan (#) 
 
Fr.: comprimer    

To press together; force into less space. 

From O.Fr. compresser, from L. compressare "to press together," from comprimere "to squeeze," from  
com- "together" + premere "to press;" PIE *prem-/*pres-  "to strike." 

Tanjidan "to squeeze, press, pull together," related to tang "tight," also "horse girth, a strap for fastening a 
load" (Mid.Pers. tang "tight,  narrow"); cf. Skt. tanákti  "draws together, contracts;" cognate with E.  
tight; cp. Skt. tanákti "draws together, contracts;" M.H.G. dihte  "dense, thick;" Ger. dicht "dense, tight;" 
O.H.G. gidigan; Ger. gediegen "genuine, solid, worthy;" PIE *tenk-  "to thicken, clot;  thick, solid." 

compressed 
      
tanjidé (#) 
 
Fr.: comprimé    

Pressed into less space; condensed. 

Past participle of   compress (v.). 

compressed air 
        
havâ-ye tanjidé 
 
Fr.: air  comprimé    

Air whose density is increased by being subjected to a pressure greater than atmospheric pressure. 
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 compressed;  air. 

compressibility 
  	    
tanješpaziri 
 
Fr.: compressibilité    

The ablity or quality to be reduced in volume. The coefficient of compressibility of a substance is given by 
c = (1/V).(
V/
p), whete EV is the change in the volume resulting from a change of pressure Ep, the 
temperature remaining constant. 

Noun from  compressible. 

compressible 
   	    
tanjidani, tanješpazir 
 
Fr.: compressible    

Able to be reduced in volume.  compressible flow. 

Adjective from  compress (v.) + -ible, variant of -able. 

Tanjidani, tanješpazir from tanjidan compress (v.) + adjective suffix -i; tanješpazir from tanješ 
compression + pazir "receiving, admitting; having, endowed with;"  -able. 

compressible flow 
     ~ 	    
tacân-e tanjidani, ~ tanješpazir 
 
Fr.: flot compressible    

A flow in which changes of the density, induced by velocities and their fluctuations, are not negligible. 

 compressible;  flow. 

compression 
      
tanješ (#) 
 
Fr.: compression    

The act or process of compressing; the state of being compressed. 

Verbal noun from  compress. 

compression factor 
  	      
karvand-e tanješ 
 
Fr.: facteur de compression    

In thermodynamics, the quantity Z = pVm/RT, in which P is the gas pressure, Vm the molar volume, R the 
gas constant, and T the temperature. The compression factor is a measure of the deviation of a real gas 
from an ideal gas. For an ideal gas the compression factor is equal to 1. 
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 compression;  facteur. 

Compton 
      
Compton 
 
Fr.: Compton    

The American physicist Arthur Holly Compton (1892-1962), the Nobel Prize in Physics 1927, who made 
important contributions to the study of X- and cosmic rays. 

Compton catastrophe 
  	      
negunzâr-e Compton 
 
Fr.: catastrophe de Compton    

In a compact, steady radio-source where the density of relativistic electrons and the density of synchrotron 
radiation due to these electrons are very large, the radio photons should be transformed into X-ray and 
gamma-ray photons through inelastic Compton scatterings onto the relativistic electrons. Thus the radio 
photons should rapidly disappear and only gamma-ray photons should be observed. This phenomenon 
does not take place if the radiosource is in relativistic expansion. 

 Compton;  catastrophe. 

Compton effect 
   34!     
oskar-e Compton 
 
Fr.: effet Compton    

Increase in the wavelength (reduction in the energy) of an X-ray photon when it collides a free electron. 

 Compton;  effect. 

Compton equation 
  @>"A2     
hamugeš-e Compton 
 
Fr.: équation de Compton    

Theoretical equation which gives the change in the photon wavelength due to the  Compton effect. 

 Compton;  equation. 

Compton era 
      
dowrân-e Compton 
 
Fr.: ère de Compton    

A period in the early evolution of the Universe, before t = 10-23 sec when the radius of curvature of the 
Universe was less than the  Compton wavelength of typical particles. 

 Compton;  era. 
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Compton recoil 
   9HIJ     
paszani-ye Compton 
 
Fr.: recul  de Compton    

The change of direction undergone by the electron in the  Compton effect. The scattered photon and the 
collided electron move in different directions from  that of the incident photon. 

  Compton; recoil from  O.Fr. reculer "to go back, recede, retreat," from V.L. *reculare,  from  L.   re- 
"back" + culus "backside." 

  Compton; paszani, from pas-  back- + zani verbal noun from zan-, zadan "to strike, beat, dash 
against," from Mid.Pers. zatan, žatan, O.Pers./Av. jan-, gan- "to strike, hit, smite, kill"  (jantar-  "smiter"), 
Skt. han- "to strike, beat" (hantar- "smiter, killer"),   cf. Gk. theinein "to  strike," L. fendere "to strike, 
push," Gmc *gundjo "war, battle;"  PIE *gwhen- "to strike, kill." 

Compton scattering 
  @C%3J     
parâkaneš-e Compton (#) 
 
Fr.: diffusion  Compton    

Scattering of a photon due to the  Compton effect. 

  Compton;   scattering. 

Compton shift 
  KL%     
kib-e Compton 
 
Fr.: décalage de Compton    

Of the   Compton effect, the amount of increase in the wavelength of an energetic photon upon its 
collision with  an electron. 

  Compton;   shift. 

Compton wavelength 
  -
      
mowjtul-e Compton, tul-e mowj-e  ~ 
 
Fr.: longueur d'onde de Compton, longueur d'onde Compton    

The quantum wavelength of a particle with a highly relativistic  velocity. The Compton wavelength is 
given by h/mc, where h is Planck's constant, m is the mass of the particle, and c the light speed. For an 
electron, the Compton wavalength is about 2.4 x 10-10 cm, intermediate between the size of an atomic 
nucleus and an atom. 

  Compton;   wavelength. 

computation 
  
    
hesâb (#) 
 
Fr.: calcul    
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The act, process, or method of calculating. 

  compute (v.) 

compute (v.) 
  
    
hesâbidan (#) 
 
Fr.: calculer    

To detrmine by calculation, especially by numerical methods; to determine by using a computer or 
calculator. See also  calculate. 

From Fr. computer, from L. computare "to count, sum up," from    com- "with"  + putare "to prune, clean, 
settle an account, think over, reflect;" PIE base *pau- "to cut, strike, stamp." 

Hesâbidan, from Ar. hesâb "reckoning, computation," + infinitive   suffix -idan. 

computer 
  		    
râyângar (#) 
 
Fr.: ordinateur    

An electronic device which can accept data, apply a series of logical instructions rapidly, and supply the 
results of the processes as information. 

From   compute (v.) + suffix   -er. 

Râyângar "arranger, organizer," on the model of Fr. ordinateur according to which the electronic device 
arranges/organizes instructions and information. Râyângar, from râyân- stem of râyânidan "to regulate, 
set in order," from Mid.Pers. râyândan "to arrange, organize" + -gar agent suffix. Râyân-, from rây-, 
Mod.Pers. ârây-, ârâyeš, ârâyidan "to arrange, adorn," Mid.Pers. ârây-, ârâstan "to arrange, adorn;" 
O.Pers. rd- "to prepare," rs- "to be right, straight, true," rsta- "straight, true" (Mod.Pers. râst "straight, 
true"); Av. rz- "to direct, put in  line, set," razan- "order;" Gk. oregein "to  stretch out;" L. regere "to lead 
straight, guide, rule," p.p. rectus "right, straight;" Skt. rji-  "to  make straight or right, arrange, decorate;" 
PIE base *reg- "move in a straight line;" see also  direct. 

computerization 
  		 		    
râyângareš, râyângarâneš 
 
Fr.:    

The process or state of computerizing. 

  computerize. 

computerize 
  		 		    
râyângaridan, râyângarândan 
 
Fr.:    

To control, perform, process, or store by means of or in an electronic computer or computers. 
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From  computer + verb forming suffix  -ize. 

concave 
      
kâv (#) 
 
Fr.: concave    

Of a surface, curving inward. 

From L. concavus "hollow," from  com- intensive prefix + cavus "hollow;" PIE base *keu- "a swelling, 
arch, cavity." 

Kâv "hollow," verb kâvidan (kâftan) "to dig; to examine, investigate," cf. L. cavus "hollow" (E. 
derivatives: cavity, concave, cave, excavate), Gk. koilos "hollow," Armenian sor; PIE *kowos "hollow." 

concave grating 
  	      
turi-ye kâv (#) 
 
Fr.: réseau concave    

A  diffraction grating ruled on a concave spherical mirror that eliminates chromatic aberration and 
transmits regions of the spectrum, such as the ultraviolet, which is not transmitted by glass lenses. 

 concave;  grating. 

concave lens 
         
adasi-ye kâv (#) 
 
Fr.: lentille concave    

A lens which is thinner at the center than at the edges and diverges the light rays. 

 concave;  lens. 

concave mirror 
        
âyene-ye kâv (#) 
 
Fr.: miroir concave    

A mirror whose surface is curved inwards and converges the light rays. 

 concave;  mirror. 

concentrate 
  () 	     	 	) *)     
1) hammarkazidan, hammarkaz kardan; 2) ambasidan 
 
Fr.: concentrer    

1) To bring or draw to a common center or point of union. 
2) Of a solution, to make denser, stronger, or purer, esp. by the removal or reduction of liquid. 
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From concentr(ic), from L.  com- "together" + centrum center +  -ate. 

1) Hammarkazidan, from hammarkaz concentric + -idan infinitive suffix.  
2) Ambasidan, from (Tabari) ambas, anbast "dense, thick," Mid.Pers. hambast "compact, tied together," 
from ham- "together,"  com- + bast p.p. of bastan "to clot, congeal; to bind," Av./O.Pers. band- "to 
bind, fetter," basta- "bound, tied," Skt. bandh- "to bind, tie, fasten," PIE *bhendh- "to bind," cf. Ger. 
binden, E. bind. 

concentrated 
  () 	    ) *)     
1) hammarkazidé; 2) ambas 
 
Fr.: concentré    

1) Gathered together closely.  
2) Made denser, purer. 

P.p. of  concentrate. 

concentration 
  () 	    ) *)      
1) hammarkazeš; 2) ambaseš 
 
Fr.: concentration    

1) and 2) The act of concentrating or the state of being concentrated.  
2) Chemistry: A measure of the amount of dissolved substance contained per unit of volume in a solution. 

Verbal noun from  concentrate. 

concentric 
  	       
hammarkaz (#) 
 
Fr.: concentrique    

Having a common center, as circles or spheres. 

From O.Fr. concentrique, from M.L. concentricus, from  com- "together" + centrum "circle, center." 

ham- + centric, from  center 

concentric lens 
     	      
adasi-ye hammarkaz (#) 
 
Fr.: lentille concentrique    

A lense having surfaces whose centers of curvature coincide. 

 concentric;  lens. 

concept 
  	    
begret 
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Fr.: concept    

An idea of something formed by mentally combining all  its characteristics or particulars; a construct. 

From M.L. conceptum "something conceived," from conceptus, p.p. of concipere "to take in," from   
com- intensive prefix + cipere, comb. form of capere "to take,"  PIE base *kap- "to grasp" (cf. Skt. kapati 
"two handfuls," Gk. kaptein "to  swallow," O.Ir.  cacht "servant-girl,"  lit. "captive,"  Goth. haban "have, 
hold," O.E. habban "to have, hold," probably Mod.Pers. qâp-, qâpidan "to seize," Av.  haf-, hap- "to keep, 
observe." 

Begret "seized, taken, caught; supposed, imagined," from intensive prefix be- (Mid.Pers. pât-, from 
O.Pers. paity "agaist, back, opposite to, towards, face to face, in front of," Av. paiti, akin to Skt. práti 
"towards, against, again, back, in return, opposite," Pali pati-, Gk. proti, pros "face to face with, towards, 
in addition to, near;" PIE *proti)  + gret "seized; supposed," variant of gereft from gereftan "to seize, take, 
catch; to suppose, imagine," as in Laki gert, gerten, Lori gereta, gerete, Mid.Pers. griftan, Av./O.Pers. 
grab- "to take, to seize," cf. Skt. grah-, grabh- "to  seize, to take," graha "seizing, holding, perceiving," 
M.L.G. grabben "to  grab," from P.Gmc. *grab,  E. grab "to take or grasp suddenly;" PIE *ghrebh- "to 
seize." 

concord 
      
hamsâzi (#) 
 
Fr.: concorde    

Agreement between persons, groups, nations, etc.; unanimity; accord.  concordance.  
Music: A stable, harmonious combination of tones. 

From O.Fr. concorde, from L. concordia  "agreement, union," from concors (gen. concordis) "of the same 
mind," literally  "of  the same heart, hearts together," from  com- "together" + cor "heart;" cf. Pers. del 
"heart;" Av. zrd-; Skt. hrd-; Gk. kardia; Arm. sirt;  P.Gmc. *khertan- (O.E. heorte, E. heart, Ger. Herz, 
Bret. kreiz "middle");  PIE base *kerd- "heart". 

Hamsâzi, from ham-  com- + sâz "(musical) instrument; apparatus; harness; furniture," from sâzidan, 
sâxtan "to build, make, fashion; to adapt, adjust, be fit" (from Mid.Pers. sâxtan, sâz- "to prepare, to form;" 
Av. sak- "to understand, to mark," sâcaya- (causative) "to teach") + -i suffix that forms nouns from 
adjectives. 

concordance model 
        
model-e hamsâzgâni 
 
Fr.: modèle de concordance    

The currently most commonly used cosmological model that describes the Universe as a flat infinite space 
in eternal expansion, accelerated under the effect of a repulsive dark energy. The Universe is 13.7 billion 
years old and made up of 4% baryonic matter, 23% dark matter and 73% dark energy; the Hubble constant 
is 71 km/s/Mpc and the density of the Universe is very close to the critical value for re-collapse. These 
values were derived from WMAP satellite observations of the cosmic microwave background radiation. 

M.E. concordaunce, from O.Fr. concordance, from L. concordantia,  from   concord + -ance a suffix 
used to form nouns either from adjectives in -ant or from verbs. 

Hamsâzgâni, from hamsâz concord + -gân relation and multiplicity   suffix + -i  suffix  that forms noun 
from adjectives. 
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condensation 
      
cagâleš (#) 
 
Fr.: condensation    

General: The act of making more dense or compact.  
Physics: The physical process by which a vapor becomes a liquid; the opposite of  evaporation.  
sublimation;   deposition.  
Acoustics: ratio of the instaneous excess of density to the normal density at a point in a medium 
transmitting longitudinal  sound waves.  rarefaction.  
Chemistry: Chemical change in which two or more molecules react with the elimination of water or of 
some other simple substance.  
Meteorology: Any  process by which water vapor changes to dew, fog, or cloud. 

verbal noun from condense (v.). 

condensation of vapor 
    	    
cagâleš-e boxâr (#) 
 
Fr.: condensation de vapeur    

Change of vapor into liquid. It takes place when the pressure of the vapor becomes equal to the maximum 
vapor pressure of the liquid at that temperature. 

  condensation;   vapor. 

condense (v.) 
      
cagâlidan (#) 
 
Fr.: condenser    

General: (v.tr.) To reduce the volume of, to make more concise. (v.intr.) To become more compact, to 
undergo condensation.  
Physics: To cause a gas or vapor to change to a liquid. To remove water from a substance. 

L. condensare "to make dense," from  com- intensive prefix  + densare "make thick," from densus 
dense. 

Cagâlidan from cagâl "dense, thick,"  of unknown etymology, + -idan  infinitive  suffix. 

condensed 
      
cagâlidé (#) 
 
Fr.: condensé    

Relating to or produced by   condensation. 

Adj. from    condense (v.) 

condensed matter 
        
mâdeh-ye cagâlidé (#) 
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Fr.: matière condensée    

Matter in the liquid  or solid state. 

  condensed;  matter. 

condition 
  	    
butâr 
 
Fr.: condition    

1) Physics: The state of a dynamical system at a given time. 
2) Math: A  premise, statement, or restriction upon which a mathematical result or consequence depends. 
  initial  conditions;   boundary conditions. 

From O.Fr. condition, from  L. condicionem (nom. condicio) "agreement, situation," from condicere "to 
speak with, talk together," from   com- "together" + dicere "to  speak," from PIE *deik- "to  point out;" cf. 
Av. daês- "to show; assign; make known," Skt. dis- "to show, point towards," disati  "shows," Gk. 
deiknunai "to show," O.H.G. zeigon, Ger. zeigen "to show," E. token "indication, sign." 

Butâr, from Mid.Pers. but "past tense stem of butan (Mod.Pers. budan) "to be" + -âr noun suffix (as in 
raftâr, jostâr,  goftâr, kerdâr). Butan, from  O.Pers./Av. bav- "to be; become, take place," Av. buta- perf. 
ptcpl. pass., bavaiti "becomes," Skt. bhavati "becomes, happens," bhavah "becoming; condition, state," 
PIE *bheu- "to be, come into being, become;" cf. Gk. phu- "become," phuein "to bring forth,  make grow," 
L. fui "I  was" (perf. tense of esse), futurus "that is to be, future," Ger. present first and second person sing. 
bin, bist, E. to be, O.Ir. bi'u "I  am," Lith. bu'ti  "to be," Rus. byt' "to be." 

conditional 
  	    
butâri 
 
Fr.: conditionnel    

In logic, the "if  ... then" relation. 

  condition. 

conduct (v.) 
       
hâxtan, hâzidan 
 
Fr.: conduire    

(v.tr.) To direct the course of; to lead or guide. To serve as a medium for conveying; transmit.  
(v.intr.) To act as a conductor. 

From L. conductus, p.p. of conducere "to lead or bring together," from   com- "together" + ducere "to 
lead." 

Hâxtan, hâzidan, from Mid.Pers. "to lead, guide, persuade," Av. hak-, hacaiti "to attach oneself to, to 
join," cf. Skt. sacate "accompanies, follows," Gk. hepesthai "to follow,",   L. sequi "to follow;"  PIE *sekw-. 

conduction 
      
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hâzeš 
 
Fr.: conduction    

The transference of energy through a body, without visible motion of any part of the body.   induction; 
  reduction;   subduction;   transduction. 

Verbal noun from   conduct (v.). 

conduction electron 
  	      
elektron-e hâzeš 
 
Fr.: électron de conduction    

An electron whose energy lies in the conduction band of a solid, where it is free to move under the 
influence of an electron field. 

  conduction;   electron. 

conduction band 
        
bând-e hâzeš 
 
Fr.: bande de conduction    

In the energy spectrum of a solid, a range of energies in which electrons can move freely under the 
influence of an electrical field. Metals have many electrons in this range, insulators have none. In 
semiconductors the conduction band contains few electrons provided by impurity atoms or ejected from 
the valence bands by thermal energy or photon absorption. 

  conduction;   bande. 

conductive 
      
hâzandé 
 
Fr.: conducteur    

(Adj.) Having  the property or capability of conducting. 

From   conduct (v.) + -ive a suffix of  adj. 

conductivity 
      
hâzandegi 
 
Fr.: conductivité    

A measure of the ability of a material to conduct an electrical current, equal to the reciprocal of the 
specific resistance. 

From   conductive +   -ity suffix  forming  abstract nouns expressing state or condition. 

conductor 
      
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hâzandé 
 
Fr.: conducteur    

Substance, or body, which offers a relatively small resistance to the passage of an electric current. 

Agent noun from conduce  conduct (v.) +   -tor. 

cone 
  	  
    
maxrut (#) 
 
Fr.: cône    

A solid bounded by a plane and the surface generated by a straight line which always touches a simple 
closed curve on the plane and passes through a fixed point not on the plane. 

L. conus "a wedge, peak, cone," from Gk. konos "cone, spinning top, pine cone," from PIE base *ko(n)- 
"to sharpen." 

Maxrut from Ar. 

configuration 
  	       
hampeykareš (#) 
 
Fr.: configuration    

General: Arrangement of parts or elements in a composite object. 
Physics: The distribution of electrons in the various atomic orbital and energy levels. 

L.L. configuration,  configuratio  "similar  formation," from  L. configurare  "to form from  or after," from   
com- + figurare "to form,"  from  figura "figure." 

Hampeykareš (verbal noun from hampeykaridan), from ham-  com- + peykar "figure, form, mould, 
body" + noun suffix  -eš. Peykar from Mid.Pers. pahikar "picture, image," from  O.Pers. patikara- "picture, 
(sculpted) likeness," from patiy "against" (Av.  paiti, Skt. prati,  Gk. poti/proti)  + kara-  "doer, maker," from 
kar- "to do, make, build," Av.  kar-, Skr. kr-;  cf. Skt. pratikrti-  "an image, likeness, model; counterpart." 

confine (v.) 
  	   	     	     
parbastan (#), parbast kardan (#) 
 
Fr.: confiner    

To enclose within bounds; to resctrict. 

M.E., from M.Fr.  confins, confines, from L. confinis "boundary, border,"  from con-,   com- "with"  + finis 
"end." 

Parbastan, parbast kardan, literally "close around," from  par- "around,"    circum-, + bast, bastan "to 
close,"   closed. 

confined plasma 
    	    
pelâsmâ-ye parbasté 
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Fr.: plasma confiné    

Plasma in which magnetic field lines forming closed surfaces confine the plasma. 

Confined, p;p. of   confine (v.);   plasma. 

confinement 
  	    
parbast (#) 
 
Fr.: confinement    

General: The act of confining; the state of being confined. Physics: A property of quqntum 
electrodynamics whereby quqrks cannot exist as free particles, but are forever bound into protons, 
neutrons, etc. 

Noun from   confine (v.) 

confirm (v.) 
  	 	 	    
ostovâr kardan (#), sotvâridan 
 
Fr.: confirmer    

To support or establish the certainty or validity of; verify. 

L. confirmare "make firm,  establish," from   com- intensive prefix  + firmare "to  strengthen," from 
firmus "firm,  stable," from PIE base *dher- "to hold firmly,   support," cf. Skt. dharmah "status, law," Gk. 
thronos "seat." 

Ostovâr kardan, sotvâridan from ostovâr "firm,  reliable,"  Mid.Pers. awestwâr, ôst "firm, reliable," 
O.Pers./Av. sta- "to stand; set," (Av. hištaiti, cf.  Skt. sthâ- "to stand," Gk. histemi "put, place, weigh," 
stasis "a standing still," L. stare "to stand"); PIE base *sta- "to stand." 

confirmation 
  	 	    
ostovâri (#), sotvâreš 
 
Fr.: confirmation    

The act of confirming or the state of being confirmed. 

Verbal noun from   confirm  (v.). 

conic 
  	  
    
maxruti (#) 
 
Fr.: conique    

Same as  conic section. 

Adj. from    cone. 

conic section 
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     	 
    
sekanj-e maxruti 
 
Fr.: section conique    

A curve which may be represented as the intersection of a plane with a cone; hence a  parabola,  
hyperbola, or   ellipse. 

  cone;   section. 

conjugate 
      
hamyuq (#) 
 
Fr.: conjugué    

An element of a group related to a given element x by y = z-1xz or zy = xz, where z is another element of 
the group. Also known as   transform. 

From L. conjugare "to join  together," from   com- "together"  + jugare "to join,"  from jugum "yoke," 
from PIE *yeug- "to  join;" cf.  Av. yaog- "to  yoke, put to; to join, unite," Mid.Pers.  jug, ayoxtan "to join, 
yoke," Mod.Pers. yuq "yoke," Skt. yugam "yoke," Hittite  yugan "yoke;"  Gk. zygon "yoke," zeugnyanai "to 
join, unite," O.C.S. igo, O.Welsh iou,  Lith. jungas O.E. geoc. 

Hamyuq, from ham- "together,"   com- + yuq "yoke,"  from PIE *yeug- "to  join," as above. 

conjugate angles 
        
zâviyehâ-ye hamyuq 
 
Fr.: angles conjugués    

Two angles whose sum is 360° or 2Q radians. 

  conjugate;   angle. 

conjugate axis 
        
âse-ye hamyuq 
 
Fr.: axe conjugué    

One of the two diameters of a conic, so related that a tangent at the end of one is parallel to the other. 

  conjugate;   axis. 

conjugate momentun 
        
jonbâk hamyuq 
 
Fr.: moment conjugué    

If qj (j = 1, 2, ...) are generalized coordinates of a classical dynamical system, and L is its Lagrangian, the 
momentum conjugate to qj is pj = L/q. Also known as canonical momentum. 

  conjugate;   momentum. 
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conjugate points 
  
      
noqtehâ-ye hamyuq 
 
Fr.: points conjugués    

Two points positioned along the principal axis of a mirror or  lens so that light coming from one focuses 
onto the other. 

  conjugate;   point. 

conjugation 
      
hamyuqeš (#) 
 
Fr.: conjugaison    

Math: An operation of a group G on itself  which associates with each ordered pair (x,y) of elements in the 
group the element xyx-1. 

Verbal noun form of   conjugate. 

Hamyuqeš, from ham-, as above + yuqeš verbal noun of yuqidan "to yoke, join," from yuq "yoke," from 
PIE *yeug- "to join,"    conjugate. 

conjunction 
      
hamistân 
 
Fr.: conjonction    

The position of two celestial bodies on the sky when they have the same celestial longitude. The inferior 
planets Mercury and Venus are in conjunction twice in one revolution: inferior  conjunction when they are 
between Earth and the Sun, and superior conjunction when the Sun is between the Earth and the planets. 

From O.Fr. conjonction, from L.  conjunctionem, p.p. of conjugare "to join  together," from   com- 
"together" + jugare "to join,"  from  jugum "yoke," from  PIE *yeug- "to join;"  Av.  yaog- "to yoke, put to; to 
join, unite," Mid.Pers. jug,  ayoxtan "to join, yoke," Mod.Pers. yuq "yoke,"  Skt. yugam "yoke," Hittite 
yugan "yoke;" Gk. zygon "yoke," zeugnyanai "to join,  unite," O.C.S. igo, O.Welsh iou, Lith.  jungas O.E. 
geoc. 

Hamistân "standing together," from ham- "together,"   com- + istân "standing,"  from istâdan "to stand" 
(cf. Skt samstha "an assembly"), Mid.Pers. êstâtan, O.Pers./Av. sta- "to stand, stand still; set," Av. hištaiti, 
cf. Skt. sthâ- "to stand," Gk. histemi "put, place, weigh," stasis "a standing still," L.  stare "to stand." 

consequence 
      
peyâmad (#) 
 
Fr.: conséquence    

A phenomenon that follows and is caused by some previous phenomenon. 

From O.Fr. consequence "result," from L. consequentia, from consequentem (nom. consequens), prp. of 
consequi "to follow after,"  from &arr;  com- "with"  + sequi "to follow,"  (cf.  Skt. sacate "accompanies, 
follows,"  Av. hacaiti,  Gk. hepesthai "to follow"),  from PIE base *sekw- "to follow". 
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Peyâmad, from pey "after; footstep; foot" (Mid.Pers. pay "step, after," O.Pers. nipadiy "on the track of, 
close after," from ni- + padiy, from  pad- "foot","  Av.  pa
a- "step, footstep," Skt. padá- "step, foorstep;" 
cf. Gk. pos, L. pes; PIE root *pod-/*ped-)  + âmad "to come, arrive," shortened infinitive  of âmadan, 
Mid.Pers. âmatan, O.Iranian *gmatani, O.Pers., Av. gam- "to come; to go," Av. jamaiti  "goes," Skt. 
gamati "goes," Gk. bainein "to go, walk,  step," L. venire "to come," Tocharian A käm- "to  come," O.H.G. 
queman "to come," E. come; PIE root *gwem- "to go, come." 

conservation law 
        
qânun-e pâyandegi 
 
Fr.: loi  de conservation    

A general statement that a physical quantity, such as energy, momentum, mass, or charge is unchanged in 
an interaction occurring within a   closed system. 

M.E., from M.Fr.,  from L.  conservation-, conservatio, from L. conservare "to keep, preserve," from  
com- intensive prefix + servare "keep watch, maintain." 

Pâyandegi from pâyidan "to stand firm, to be constant, steady, fixed," Mid.Pers. pâyitan, pâtan, pây- "to 
protect; wait, stand," Sogdian p'y "to protect, watch over," O.Pers./Av. pâ(y)- "to protect, keep" pâtar- 
"protector, watcher," cf. Skt. pâ- "to protect, keep," pâti  "protects," Gk. poimen "shepherd," poma "lid, 
cover," L. pastor "shepherd," panis "bread;" PIE base *pa- "to protect, guard, pasture, feed." 

conservation of probability 
        
pâyandegi-ye šavânâyi 
 
Fr.: conservation de probabilité    

A principle according to which  the sum of probabilities of all possible states that might come out of an 
initial state equals the probability of the initial  state. 

  conservation  probability. 

conservative system 
  	+      
râžmân-e pâyandé 
 
Fr.: système conservatif    

A system in which there is no dissipation of energy so that the total energy remains unchanged with time. 

  conservation  system. 

conserved quantity 
        
candi-ye pâyandé 
 
Fr.: quantité conservée    

A quantity that remains constant with time during the evolution of a dynamical system. 

  conservation  quantity. 

constant 
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      
pâyâ (#) 
 
Fr.: constante    

A quantity that does not change during a particular process. 

L. constantem "standing firm, stable," pr.p. of constare, from   com- "together" + stare "to  stand;" PIE 
base *sta- "to stand;" cf. O.Pers./Av. sta- "to stand, stand still; set," Pers. istâdan "to stand," Skt. sthâ- "to 
stand," Gk. histemi "put, place, weigh," stasis "a standing still," 

pâyâ verbal adj./noun from pâyidan "to stand firm, to be constant, steady, fixed," Mid.Pers. pâyitan, 
pâtan, pây- "to protect; wait, stand," Sogdian p'y "to protect, watch over," O.Pers./Av. pâ(y)- "to protect, 
keep" pâtar- "protector, watcher," cf. Skt. pâ- "to  protect, keep," pâti "protects," Gk. poimen "shepherd," 
poma "lid, cover," L.  pastor "shepherd," panis "bread;" PIE base *pa- "to protect, guard, pasture, feed." 

constant of aberration 
    	    
pâyâ-ye birâheš 
 
Fr.: constante de l'aberration    

The greatest aberration that a star can have as observed from the Earth's surface, equal to 20.49 seconds of 
arc. 

  constant;   aberration. 

constant of gravitation 
    	    
pâyâ-ye gerâneši (#) 
 
Fr.: constante gravitationnelle    

  gravitational  constant. 

constellation 
  	    
hamaxtarân 
 
Fr.: constellation    

A grouping of conspicuous stars that, when seen from Earth, form an apparent pattern. The sky is divided 
into 88 constellations.   asterism. 

From O.Fr. constellation, from L.L.  constellationem (nom. constellatus) "set with stars," from L.    com- 
"with"  + p.p. of stellare "to shine," from  stella  "star." 

Hamaxtarân, from ham- "with,  together" + axtar  star  + -ân suffix denoting group. 

constrain (v.) 
    	    
pâvandidan, pâvand kardan 
 
Fr.: contraindre    

Verbal form of    constraint 
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 constraint. 

constraint 
      
pâvand (#) 
 
Fr.: contrainte    

General: Limitation or restriction.  
A fact or condition, usually observational, that allows to reduce the number of free parameters in a 
theoretical model. 

M.E. constreinte, from M.F., from constreindre, from L. constringere "to bind together, tie tightly," from 
 com- "together" + stringere "to bind, draw tight." 

Pâvand "fetter, shackle," from pâ "foot" (Mid.Pers. pâd, pây, Av. pad-, Skt. pat, Gk. pos, gen. podos, L. 
pes, gen. pedis, P.Gmc. *fot, E. foot, Ger. Fuss, Fr. pied; PIE *pod-/*ped-) + band "tie, band," (Mod.-
Mid./Pers. bastan/vastan "to bind, shut," Av./O.Pers. band- "to bind, fetter," banda- "band, tie," Skt. 
bandh- "to bind, tie, fasten," PIE *bhendh- "to bind," cf. Ger. binden, E. bind). 

contact (n.) 
  	    
parmâs (#) 
 
Fr.: contact    

The act or state of touching or being in immediate proximity, as in a  contact binary.  
One of the instances when the apparent position of the edges of the Sun and the Moon cross one another 
during an eclipse. They are designated as the  first contact,  second contact,  third contact, and  
fourth contact. 

From L. contactus "a touching," p.p. of contingere "to touch," from  com- "together" + tangere "to 
touch." 

Parmâs "contact, touching," stem of parmâsidan "to touch, feel," from *pari-mars-, from Indo-Iranian 
*pari- "around" (O.Pers. pariy "around, about," Av. pairi "around, over," Skt. pari) + *mars- "to touch; to 
wipe, rub," Mid.Pers. marz "contact, touching," marzitan "to touch," Mod.Pers. mâlidan "to rub," Av. 
marz- "to rub, wipe," marza- "border, district," Skt. mr- "to touch," mráti; L. mulceo "to caress," 
margo "edge" (Fr. marge "margin"); P.Gmc. *marko; Ger. Mark; E. mark, margin. 

contact (v.) 
  	    
parmâsidan (#) 
 
Fr.: contacter, toucher    

(v. intr.) To be in or come into contact. (v.tr.) To bring or put in contact.  touch (v.) (). 

 contact (n.). 

Parmâsidan "to touch, feel," infinitive,  contact (n.). 

contact binary 
  	  	    
dorin-e parmâsi 
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Fr.: binaire  de contact    

A binary system in which the two components are so close that they exchange gases in a complex manner. 
Their overlapping gravitational fields  form a "peanut" shaped equipotential surface. 

  contact;   binary. 

continuous 
      
peyvasté (#) 
 
Fr.: continu    

general:Uninterrupted in extent, sequence, or time.  
Math.: A line  or curve that extends without a break. 

Continuous, from L. continuus "uninterrupted,"  from contin(ere) "to  hold together, retain" + -uus verbal 
adj. suffix. 

Peyvasté "continous," peyvastan "to connect, join," Mid.Pers. paywastan, from *pati-basta-, from suffix 
pati- (Mid.Pers. pât-,from  O.Pers. paity "agaist, back, opposite to, towards, face to face, in front of," Av. 
paiti, akin to Skt. práti  "towards, against, again, back, in return, opposite," Pali pati-, Gk. proti, pros "face 
to face with, towards, in addition to, near;" PIE *proti)  + basta- "tied,  shut" (Av./O.Pers. band- "to bind, 
fetter," banda- "band, tie," Skt. bandh- "to bind, tie,  fasten," PIE *bhendh- "to bind,"  cf. Ger. binden, E. 
bind), cf. Skt. prati-bandh-  "to tie." 

continuous data 
        
dâdehâ-ye peyvasté 
 
Fr.: données continues    

Data that can take any value along a continuum (e.g. air temperature between two upper and lower 
boundaries) as opposed to  discrete data, which can only take integer values. 

  continuous;   data. 

continuous spectrum 
        
binâb-e peyvasté 
 
Fr.: spectre continu    

An electromagnetic spectrum in which emitted or absorbed radiation is present continuously over all 
wavelengths in a given range. 

  continuous;   spectrum. 

Binâb  spectrum; peyvasté continuous. 

continuum 
  	    
peyvastâr (#) 
 
Fr.: continuum    
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A continuous extent or succession, which has no discrete parts, as the continuum of real numbers as 
opposed to the sequence of discrete integers.  continuum emission. 

From L. neut. of continuus,   continuous 

Peyvastâr, from peyvast past tense stem of peyvastan "to connect, join," Mid.Pers. paywastan, from *pati-
basta-, from suffix pati-  (Mid.Pers. pât-, from O.Pers. paity "agaist, back, opposite to, towards, face to 
face, in front of," Av.  paiti,  akin to Skt. práti "towards, against, again, back, in return, opposite," Pali pati-
, Gk. proti, pros "face to face with,  towards, in addition to, near;" PIE *proti)  + basta- "tied, shut" 
(Av./O.Pers. band- "to bind, fetter," banda- "band, tie,"  Skt. bandh- "to bind, tie, fasten," PIE *bhendh- 
"to bind," cf.  Ger. binden, E. bind), cf. Skt. prati-bandh- "to  tie." + -âr suffix  forming  verbal noun. 

continuum emission 
      	    
gosil-e peyvastâr 
 
Fr.: émission continuum    

A continuous radiation produced by three processes: radiative recombination due to transition between 
electron free-free states, two-photon decays of metastable levels, and thermal bremsstrahlung. 

  continuum;   emission. 

contour 
  	    
parband (#) 
 
Fr.: contour    

The outline of a figure or body; the edge or line that defines or bounds a shape or object. 

From Fr. contour "circumference, outline,"  from Italian contorno, from  M.L.  contornare "to go around," 
from L.   com- intens. prefix  + tornare "to turn on a lathe," from  tornus "lathe." 

Parband, from par- "around"  (Mid.Pers. pêrâ, O.Pers. pariy "around, about," Av. pairi  "around, over," 
Skt. pari, cf. Gk. peri  "around, about, beyond," L. per "through," PIE *per-  "through, across, beyond") + 
band "belt, gridle, anything by which  bodies are joined; tie, band," from bastan "to bind, shut," (Mid.Pers. 
bastan/vastan,Av./O.Pers. band- "to bind, fetter," banda- "band, tie," Skt. bandh- "to bind, tie, fasten," 
PIE *bhendh- "to bind,"  cf. Ger. binden, E. bind). 

contour line 
    	 
  ~    
tâne-ye parband, xatt-e ~ 
 
Fr.: contour    

A line joining  points of equal elevation or on a surface or points of equal intensity in a map. 

  contour;   line. 

contour map 
     	    
naqše-ye parbandi 
 
Fr.: carte de contours    
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A map showing the flux intesnity variations  over an extended object made up of  contour lines. 

  contour;   map. 

contract (v.) 
  	    
tarangidan 
 
Fr.: se contracter, contracter    

To become smaller, shorter, tighter, as a metal when cooled.  
To reduce to smaller size by or as if by squeezing or forcing together, e.g. contract a muscle. 

From M.E., from O.F., from  L. contractus, p.p. of contrahere "to  draw together," from   com- "together" 
+ trahere "to draw." 

Tarangidan, variant taranjidan  [Dehxodâ] "to contract, become rough and hard, to be squeezed, 
compressed," Borujerdi terengessa "cramped, tightly dressed," Malâyeri terengidan "to be tightly dressed, 
cramped in a garment," related to tarang "horse girth, a strap for fastening a load," Proto-Iranian *trng- 
"to pull tight,  squeeze, compress;" PIE base *strenk- "to pull tight, twist; tight, narrow" (cf.  L. stringere 
"to bind or draw tight;"  Gk. strangein "to twist;"  Lith.  stregti "to  congeal;" O.E. streccian "to stretch," 
streng "string;" Ger. stramm, Du. stram "stiff"). 

contraction 
  	    
tarangeš 
 
Fr.: contraction    

An act or instance of contracting; the quality or state of being contracted.  Lorentz contraction. 

Verbal noun of   contract (v.). 

contrast 
    	    
pâdsâni 
 
Fr.: contraste    

In an image, the degree of distinction between areas with different brightness levels; in other words, the 
ratio of the brightness between light and dark areas. 

From Fr. contraster, from It. contrastare  "stand out against," from V.L. *contrastare  "to withstand,"  from 
L.   contra- "against"  + stare "to stand," (cf. Pers. istâdan "to stand," O.Pers./Av. sta- "to stand, stand 
still; set," Skt. sthâ- "to stand," Gk. histemi "put, place, weigh,"  PIE base *sta- "to stand"). 

Pâdsâni, from pâd- "agianst,"   contra- + sân "manner, semblance," variant sun, Mid.Pers. sân "manner, 
kind," Sogdian šôné "career" + -i noun suffix. 

convection 
  	      
hambord (#) 
 
Fr.: convection    
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In general, mass motions within a fluid resulting in transport and mixing of  the properties of that fluid 
when the temperature gradient exceeds some critical value. Convection, along with conduction and 
radiation, is a proncipal means of energy transfer. 

From L. convectionem "the act of carrying," from p.p. stem of convehere "to carry together," from  
com- "together" + vehere "to carry," cf. Skt. vah- "to carry, lead," vahitra  "vehicle,"  Av. vazaiti "to  lead," 
Mid.Pers. waz-, wazidan "to carry away," Gk. oxos "chariot," PIE base *wegh- "to go, carry, drive" 

Hambord, from ham- "together,"   com- + bord,  from bordan "to carry,"  Mid.Pers. burdan, O.Pers./Av. 
bar- "to bear, carry," barre "to bear (infinitive)," Skt. bharati  "he carries," Gk. pherein, L. fero  "to 
carry," PIE base *bher- "to carry." 

convective cell 
    	    
yâxte-y hambordi 
 
Fr.: cellule  convective    

A body of fluid  which transports energy through the convection process. 

  convection;   cell. 

convective cloud 
  	  	    
abr-e hambordi 
 
Fr.: nuage convectif    

Meteorology: A cloud  that owes its vertical development, and possibly its origin, to convection. 

  convection;   cloud. 

convective core 
    	    
maqze-ye hambordi 
 
Fr.: cœur convectif    

The central region of a  massive star where   convection prevails due to steep gradient of temperature 
relative to pressure. 

  convection;   core. 

convective overshooting 
  	   	    
farâzad-e hambordi 
 
Fr.: dépassement convectif    

In a   massive star, penetration of the upper layers of the  convective core into the  radiative  zone 
due to  turbulence effects. The enlargement of the convective core results in more luminous stars in 
theoretical models. 

  convection; overshooting, from overshoot "to pass or go by or beyond a limit," from over + shoot (O.E. 
sceotan "to shoot" P.Gmc. *skeutanan, Du. schieten, Ger. schießen, PIE base *skeud- "to shoot, to chase, 
to throw, to project." 
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Farâzad, from farâ- "forward,  over, beyond,"   pro-zad, past stem from zadan "to strike, dash against, 
shoot," from Mid.Pers. zatan, žatan, O.Pers./Av. jan-, gan- "to strike, hit, smite, kill"   (jantar- "smiter"), 
Skt. han- "to strike, beat" (hantar- "smiter, killer"),   cf. Gk. theinein "to  strike," L. fendere "to strike, 
push," PIE *gwhen- "to strike, kill." 

convective zone 
  	  	    
zonâr-e hambordi 
 
Fr.: zone convective    

A zone inside a star in which   convection takes place; the central  core in   massive stars and the 
zone underneath  photosphere in low mass stars like the Sun. 

  convection;   zone. 

converge 
  	      
hamgerâyidan (#) 
 
Fr.: converger    

General: To tend to meet in a point; incline toward each other.  
Math: (of an infinite  series) to have a finite sum. (of an improper integral) to have a finite value. 

From L.L. convergere "to incline  together" from   com- "together" +  vergere "to bend." 

Hamgerâyidan, from ham- "together,"   com- + gerâyidan "to  incline towrads, verge on; to intend," 
Mid.Pers. grayidan " "to  lean, incline; to intend, desire." 

convergence 
  	      
hamgerâyi (#) 
 
Fr.: convergence    

General: Act or state of converging.  
Math: The property of a sequence or series which ensures that it will approach a definite finite limit. 
Negative   divergence. 

From   converg(ent) +   -ence. 

Hamgerâyi, verbal noun from hamgerâyidan,   converge. 

convergent 
  	      
hamgerâ (#) 
 
Fr.: convergent    

Coming together, as a light beam after passing through a convex lens which brings the beam into the 
focus. 

Verbal ddj. from    converge. 

converging mirror 
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    	    
âyene-ye hamgerâ (#) 
 
Fr.: miroir  convergent    

A concave mirror that reflects a parallel beam into a convergent beam. 

From   converge +   -ing;   mirror. 

convex 
  +    
kuž (#) 
 
Fr.: convexe    

Having a surface that is curved or rounded outward. 

From M.Fr. convexe, from L. convexus "vaulted, arched," p.p. of convehere "to bring together," from  
com- "together" + vehere "to bring" (cf. Skt. vah- "to  carry, lead," vahitra "vehicle,"  Av.  vazaiti "to lead," 
Mid.Pers. waz-, wazidan "to carry away," Gk. oxos "chariot," PIE base *wegh- "to go, carry, drive"). 

Kuž "humped," Mid.Pers. kôf "hill,  mountain; hump" (Mod.Pers. kuh, "mountain"),  kôfik "humpbacked," 
O.Pers. kaufa-, Av. kaofa- "mountain." 

convex lens 
       +    
adasi-ye kuž (#) 
 
Fr.: lentille  convexe    

A lens that converges an incident beam of light to a focus. 

  convex;  lens. 

convolution 
      
hamâgiš 
 
Fr.: convolution    

A mathematical combination of two functions  which involves multiplying  the value of one function  at a 
given point with the value of another function, the weighting  function, for a displacement from that point 
and then integrating over all such displacements. The process is repeated for every point of the function. 
Convolution expresses how the shape of a function is altered by the other.  
Astro.: Convolution  describes how an instrument, through its transfer function, affects an input signal.  
deconvolution. 

From L. convolut(us), p.p. of convolvere "to roll  together,"   convolve +   -ion 

Hamâgiš from ham- "together,"   com- + âgiš, from âgišidan  "to entwine, to twist." 

convolve (v.) 
        
hamâgišidan 
 
Fr.: convoluer    
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To roll or wind  together. 
To bring about a   convolution. 

From L. convolvere "to roll  together," from   com- "together" +  volvere "to roll, turn,"  PIE base *wel- "to 
turn, revolve;" cf. Skt. valati  "he turns," ulba- "womb,  vulva," Gk.  eilyein "to roll,  wrap, fold." 

Verb from hamâgiš  convolution. 

coolant 
  	  	    
sardgar 
 
Fr.: refroidissant    

An agent of   cooling process. 

  cooling. 

cooling 
  	      
sardeš 
 
Fr.: refroidissement    

The process of losing heat; a falling temperature. 

Noun from cool, from  O.E. col, from P.Gmc. *koluz, from  PIE base *gel- "cold, to freeze." 

Sardeš, noun from infinitive sardidan, from  sard "cold, cool,"  from Mid.Pers. sart, Av.  sarta- "cold," 
Skt. iira- "cold," Ossetian sald "cold," L. calidus "warm," Lith.  šaltas "cold," Welsh clyd "warm,"  PIE 
*keltos- "cool". 

cooling flow 
    	    
tacân-e sardeš 
 
Fr.: flot  de refroidissement    

The central gaseous regions in many clusters of galaxies ( cluster of galaxies) lose energy via X-ray 
radiation because of the interactions between the gas particles. As a result, the central regions cool down. 
And since in the center of a cluster gas pressure and gravitational attraction are in equilibrium, the gas 
density has to rise to maintain the pressure necessary for supporting the outer layers of gas. To cause its 
density to rise, the cooled gas has to flow inwards. As the densest gas, which cools quickest, is already 
concentrated in the center of the cluster, the inward flow will start at the center, soon followed by the outer 
layers. This flow of gas is called the cooling flow. 

  cooling;   flow. 

cooling process 
  	 	  	    
farâravand-e sardeš 
 
Fr.: processus de refroidissement    
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Molecular emission at millimeter  and submillimeter wavelengths that results in decreasing the temperature 
in molecular clouds. At temperatures less than 300 K, the main coolant is the CO molecule which contains 
most of the carbon. 

  colling;    process. 

cooling time 
    	    
zamân-e sardeš 
 
Fr.: temps de refroidissement    

The time needed by a plasma to radiate its thermal energy. The cooling time is directly proportional to the 
square root of the temperature and inversely proportional to the density. It turns out that for the 
interacluster plasma in clusters of galaxies this time is longer than the age of the Universe. At the centers 
of some clusters, however, the cooling time is smaller than the age of the Universe due to the presence of 
a  cooling  flow. 

  colling;    time. 

coorbiting 
  	     
ham-madâri 
 
Fr.:    

The action of a   coorbiting asteriod. 

Noun from co- "together  com- +   orbit  + -ing. 

Noun from ham- "together  com- + madâr  orbit  + -i noun suffix. 

coorbiting asteroid 
  	   	    
sayyârak-e ham-madâr 
 
Fr.: astéroïde coorbiteur    

An asteroid that revolves around the Sun with a wobbling motion centered on the Earth's orbit. This type 
of asteroids belong to a very small family of Eearth-Crossing Objects that accompany the Earth, due to 
gravitational interaction betweenthe Earth and other planets for a limited lapse of time. 

Adj.;   coorbiting;     asteroid. 

coordinate 
  	    
hamârâ (#) 
 
Fr.: coordonnée    

Any of a series of numbers which, in relation to a given frame of reference, locate a point in space. 

From L. co- "together,"   com- + orinatus,  p.p. of ordinare "to  put in order, arrange," from ordo "order." 

Hamârâ, from ham- "together,"   com- + ârâ  stem of ârâstan "to arrange, to set in order, adorn," 
Mid.Pers. ârây-, ârâstan "to arrange, adorn," O.Pers. râs- "to be right, straight, true," râsta- "straight, 
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true" (Mod.Pers. râst "straight, true"), râd-  "to prepare," Av. râz- "to  direct, put in line, set," Av.  razan- 
"order," Gk. oregein "to stretch out," L.  regere "to lead straight, guide, rule," p.p. rectus "right, straight," 
Skt. rji-  "to make straight or right, arrange, decorate," PIE base *reg- "move in a straight line." 

coordinate system 
  	+  	    
râžmân-e hamârâ 
 
Fr.: système de coordonnées    

Math: A system for locating  each point in space by a set of numbers.  
Astro: Values in a reference system used to relate the position of a body on the celestial sphere. Four main 
coordinate systems are utilized in astronomy: the equatorial, horizontal, ecliptic, and galactic coordinates 
systems. 

  coordinate;   system. 

coordinate time 
    	    
zamân-e hamârâ 
 
Fr.: temps-coordonnée    

In relativity,  the proper time in the specified reference frame. Because of time dilation, this may differ 
from the time experienced by any participant in the events being considered. It is the time basis (or 
coordinate) to be used in the theory of motions referred to this system. 

  coordinate;   time. 

Coordinated Universal Time (UTC) 
      	    
zamân-e jahâni-ye hamrâyânidé 
 
Fr.: temps universel coordonné    

An international high-precision time  standard based on the Greenwich Mean Time and adjusted to 
compensate for divergence from atomic time. It is based on the non-uniform rotation of the Earth (UT1) 
and the perfectly uniform international atomic time (TAI).  UTC  differs from  TAI  by the total number of 
  leap seconds, so that UT1-UTC stays smaller than 0.9 sec in absolute value. 

Coordinated, p.p.,   coordinate; universal "general," from  Universe;    time. 

Zamân time; jahâni  "world"  (adj.); hamrâyânidé, p.p. of   coordinate. 

Copernican principle 
  	  	    
parvaz-e Koperniki 
 
Fr.: principe  copernicien    

1) Physics: A basic statement that there should be no "special" observers to explain the phenomena. The 
principle is based on the discovery by Copernicus that the motion of the heavens can be explained without 
the Earth being in the geometric center of the system, so the Aristotelian/Ptolemian assumption that we are 
observing from a special position can be given up.  
2) Exobiology: By extension, human beings and the Earth are not at the centre of the universe and 
therefore are not "special". Life would herefore be commonplace. 
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 principle. 

Cordelia 
  	    
Kordeliyâ 
 
Fr.: Cordelia    

The innermost of  Uranus' known satellites. Cordelia has a diameter of 26 km and orbits Uranus at a 
mean distance of 49,752 km. It was discovered from the images taken by Voyager 2 in 1986. Cordelia is 
the inner  shepherd moon for Uranus's Epsilon ring.  Ophelia. 

Named after the daughter of Lear in Shakespeare's play King Lear. 

core 
      
maqzé 
 
Fr.: cœur    

1) The central region of a star in which energy is generated by thermonuclear reactions. 
2) The central region of a differentiated planet or satellite.  
3) The central region of a cluster of stars or galaxies. 

Probably from O.Fr. coeur "core of fruit," lit. "heart," from L. cor "heart," cf. Gk. kardia, P.Gmc. 
*khertan- (O.E. heorte, E. heart, Ger. Herz, Bret. kreiz "middle"), Skt. hrd-, Av. zrd-, Mid.Pers. dil, 
Mod.Pers. del, Arm. sirt, PIE base *kerd- "heart". 

Maqzé, from maqz "kernel; brain; marrow" + nuance suffix -é. Mod.Pers. maqz from Mid.Pers. mazg 
"brain; marrow," Av. mazga- "marrow; brain" cf. Skt. majján- "marrow," P.Gmc. *mazga-, O.E. mearg 
"marrow," Lith. smagenes "brain," O.H.G. mark "marraow," PIE base *mozgho- "marrow, brain". 

core collapse 
  	        
rombeš-e maqzé 
 
Fr.: effondrement du cœur    

The collapse of a massive star's core at the final stages of its evolution when the core consists entirely of 
iron. Since iron cannot burn in nuclear reaction no energy is generated to support the gravitational 
collapse. 

 core;  collapse. 

core overshooting 
  	      
farâzad-e maqzé 
 
Fr.: dépassement du cœur    

 convective overshooting. 

 core;  overshooting. 

core-dominated quasar 
  	   	 	  ~    
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kuâsâr-e maqzé ciré, axtarbaš-e ~ 
 
Fr.: quasar dont l'émission de cœur domine    

A radio-loud quasar in which the central source is enhanced by relativistic beaming and characterized by a 
flat spectrum. It has been conjectured that this phenomenon is an orientation effect. If a radio-loud quasar 
is seen along its jet, it will appear as a core-dominated source.  lobe-dominated quasar. 

  core; dominated, from dominate, from L. dominatus p.p. of dominari  "to rule,"  from dominus "lord," 
PIE base *dem- "house, houshold," cf. Gk. doma "house," Skt. dám- "house," Av. dam-, dmâna- "house," 
Arm. tun "house," Lith.  nâmas "house," O.S. domu "house."  quasar. 

Kuâsâr  quasar; maqzé core; ciré  "dominant; powerful;  victorious," Mid.Pers.  cêr "victorious, brave," 
Av. cirya-  "able, brave." 

core-halo galaxy 
    -    
kahkešân-e maqzé-hâlé 
 
Fr.: galaxie cœur-halo    

A radio galaxy characterized by an emission "halo" surrounding a more intense "core". About 20% of the 
known extended radio sources are of the core-halo type. 

  core;   halo;   galaxy. 

Coriolis effect 
  	  	    
oskar-e Koriolis 
 
Fr.: effet Coriolis    

The apparent deflection of a body in motion with respect to the Earth, as seen by an observer on the Earth, 
caused by the rotation of the Earth. Thus a projectile fired due north from any point on the northern 
hemisphere will land slightly  east of its target (deflection to the right) because the eastward velocity of 
Earth's surface decreases from the equator to the poles. This effect is of paramount importance to 
meteorology, ballistics, and oceanography. 

Named after Gaspard-Gustave Coriolis (1792-1843), French engineer and mathematician who first 
described this effect. 

corona 
   	    
tâj, hurtâj (#) 
 
Fr.: couronne    

1) The outermost atmosphere of the Sun immediately above the  chromosphere, which can be seen 
during a total Solar eclipse. It consists of hot (1-2 × 106 K), extremely tenuous gas (about 10-16 g cm-3) 
extending for millions  of kilometer from  the Suns's surface.  
2) Meteorology: A set of one or more colored rings of small radii,  concentrically surrounding the disk of 
the Sun, moon, or other luminary when veiled by a thin cloud. 

L. Corona "crown,  garland," cf. Gk. korone "anything curved, kind of  crown." 
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Tâj "crown,"  loanword in Arm.  tag "crown," tagavor  "king," Proto-Iranian  *tâgâ-, maybe from PIE base 
*(s)teg- "to cover" (L.  toga "a garment worn by male citizens in ancient Rome;" hurtâj, from  hur  sun + 
tâj. 

Corona Australis 
    	 ~     
tâj-e hudari, šomâli 
 
Fr.: Couronne australe    

The Southern Crown. A small, faint southern constellation, also called Corona Austrini. Abbreviation: 
CrA, genetive: Coronae Australis. 

  corona; L. australis  "southern." 

Corona Borealis 
    	 ~     
tâj-e daštari, ~ jonubi 
 
Fr.: Couronne boréale    

The Northern Crown. A small but prominent northern constellation that lies east of   Arcturus, between 
  Boötes and  Hercules, and comprises a distinctive arc formed by the stars seven stars. Abbreviation: 
CrB; genetive: Coronae Borealis. 

  corona; L. borealis  "northern." 

coronagraph 
  		 	    
hurtâjnegâr (#), tâjnegâr (#) 
 
Fr.: coronographe    

An instrument which, when used in a telescope, produces an artificial eclipse, permitting the study of the 
  solar corona without  a total eclipse of the Sun. It was invented in 1930 by the French astronomer 
Berbard Lyot (1897-1952). 

From   corona +   -graph. 

coronal 
   	    
tâji (#), hurtâji (#) 
 
Fr.: coronal    

Of or relating to a   corona. 

Adj., from    corona +   -al. 

coronal features 
  	  	    
âranghâ-ye hurtâji 
 
Fr.: motifs coronaux    
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Several phenomena occurring in the Sun's corona, such as a  helmet streamer,  polar plume,  
coronal loop,  coronal hole. 
 coronal;  feature. 
coronal gas 
        
gâz-e tâji 
 
Fr.: gaz coronal    
A component of the  interstellar medium in the Galaxy which appears as pockets of gas at temperatures 
of over one million degrees, but extremely low densities of 104 atoms per cubic centimeter. The hot 
coronal gas is believed to be material blown out of violent supernova explosions. It is called "coronal gas", 
after a similarity with the hot gas in  solar corona. 
 coronal;  gas. 
coronal hole 
  	  	    
surâx-e hurtâji 
 
Fr.: trou coronal    
A regions in the Sun's  corona of very low density (about 100 times less than that of coronal active 
regions) where the extreme-ultraviolet and X-ray coronal emission is low or absent. 
 coronal;  hole. 
coronal line 
    	 
  M ~    
tâne-ye hurtâji, xatt-e ~ 
 
Fr.: raie coronale    
An  emission line in the spectrum of the Sun's  corona caused by highly ionized metal ions, especially 
those of iron, such as the green line at 5303 Å, due to [Fe XIV] (Fe13+ ion). 
 coronal;  line. 
coronal loop 
  	  	    
gerdâl-e hurtâj 
 
Fr.: boucle coronale    
An arc-like structure in the Sun's  corona that is found around  sunspots and in active regions. These 
structures are associated with the closed magnetic field lines that connect magnetic regions on the solar 
surface. They last for days or weeks but most change quite rapidly. 
 coronal;  loop. 
coronal mass ejection 
    	  	    
ešâneš-e jerm az hurtâj 
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Fr.: éjection de masse coronale    

A huge eruption of material threaded with magnetic field lines that is ejected from the Sun into 
interplanetary space over the course of several hours. Each CME releases up to 10,000 billion kg of this 
material, and the speed of the ejection can reach 1000 km/second. 

  coronal;   mass;   ejection. 

coronal rain 
  	  	    
bârân-e hurtâji 
 
Fr.: pluie  coronale    

Material that condenses in the Sun's corona and appears to rain down into the chromosphere, as observed 
at the solar limb above strong sunspots. 

  coronal;   rain. 

coronal streamer 
  	    	    
derafšak-e hurtâji 
 
Fr.: grand jet  coronal    

A bright, narrow stream of particles traveling through the Sun's corona, visible in images taken with a 
coronagraph or during a total solar eclipse. Coronal streamers represent the most outwardly extended 
structures in the solar corona and result from the interaction between the solar slow wind and the large-
scale magnetic field.  helmet streamer. 

  coronal;   streamer. 

Corot 
  	    
Corot 
 
Fr.: Corot    

An astronomical satellite led by the French Space Agency (CNES) in conjunction with the European 
Space Agency (ESA) and other international partners. Launched on 27 December 2006, its two objectives 
are to search for  extrasolar planets with short   orbital  periods, particularly  those of large terrestrial 
size, and to perform  asteroseismology by measuring solar-like oscillations in stars. Corot is the first 
spacecraft dedicated to extrasolar planet detection. It is equipped with a 27-cm diameter afocal telescope 
and four CCD cameras sensitive to tiny variations of the light intensity from stars. Corot detected its first 
extrasolar planet, Corot-1b, in May 2007. Mission flight  operations were originally scheduled to end 2.5 
years from launch but they have been extended to January 2010. 

Corot, acronym from   COnvection,   ROtation,  and planetary  Transits, chosen for its similarity  to 
the name of the French painter Jean Baptiste Camille Corot (1796-1875), the first of the great modern 
landscapists, who marked a significant departure from academic tradition and strongly influenced the 
development of landscape painting in the 19th century. 

corotation radius 
       	    
šoâ'-e ham-carxeš 
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Fr.: rayon de corotation    

In the   X-wind model of   accretion, the distance from the star where the  centrifugal  force on a 
particle corotating with the star balances the  gravitational  attraction;  in other words, where the  
accretion disk rotates at the same  angular velocity as the star. 

  co-;   rotation;    radius. 

corpuscle 
  	     
karpul 
 
Fr.: corpuscule    

A discrete particle, such as a photon or an electron. 

From L. corpusculum, dim. of corpus "body,"  cf. Av.  kehrp-, krf- "body, form," Skt. krp- "body, form," 
O.E. hrif "belly,"  O.H.G. href  "womb, belly, abdomen;" PIE *kwrpes, from  base *kwrep- "body, form."   
-ule. 

Karpul, from  Mid.Pers. karp "body, form"  + Pers. dim. suffix    -ule; As stated above, karp is cognate 
with L. corpus. 

corpuscular radiation 
    	    
tâbeš-e karpuli 
 
Fr.: rayonnement corpusculaire    

A stream of atomic or subatomic particles. 

Corpuscular, adj. from   corpuscle;    radiation. 

corpuscular theory of light 
  	   	  	    
negare-ye karpuli-ye nur 
 
Fr.: théorie corpusculaire  de la lumière    

Newton's theory according to which light is made up of point-like  particles without any mass. It failed to 
explains several phenomena: simultaneous reflection and refraction at a semi-transparent boundary, 
interference, diffraction and polarization. Moreover, it  requested that the speed of light be greater in a 
denser medium than in a rarer medium; this prediction is contrary to experimental results. In 1924 Louis 
de Broglie postulated that matter has not only a corpuscular nature but also a wave nature, and subsequent 
experiments confirmed de Broglie's model. 

Corpuscular, adj. from   corpuscle;    theory,   light. 

correct (adj.) 
  	    
aršâ 
 
Fr.: correct    

Free from error; conforming to an acknowledged or accepted standard or fact; true or accurate. 
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From L. correctus, p.p. of corrigere  "make straight, put right," from    com- intens. prefix + regere "to 
guide, direct, rule," cf. Av.  raz- "to direct, lead," razišta- "straightest, most correct," erezu- "correct, 
straight," râzayeiti "directs,"  O.Pers. râs- "to be right, straight, true," râsta- "staright, true," Mod.Pers. râst 
"right, straight, true," Skt. raj-  "to direct, stretch," rjuyant-  "walking  straight," Gk. orektos "stretched out," 
Ger. recht, E. right; PIE base *reg- "right,  just; to move in a straight line." 

Aršâ, from Av. arš, ereš, erež "rightly,  truly," as in arš.dâta- "rightly  made," arš.manah- "whose thinking 
is right," arš.vacah- "whose speaking is right," erešya- "righteous, just," cf. O.Pers. arta- "law,  justice," 
Skt. rta- "cosmic order," Gk.  arti "just,"  artios "complete;"  PIE base ar- "to fit together, join."  
 
Note: For the sake of clarity, we avoid the Persian term dorost because its dominant meaning is "entire, 
complete, whole, safe, sound," although it means also "accurate, correct." Etymology: Mid.Pers. drust 
"straight, right, healthy," drôd  "health, thriving,"  Parthian rwd "health, thriving,"  O.Pers. duruva- "firm, 
certain, immune," Av. drava- "healthy,"  Skt. dhruva- "fixed,  firm, lasting,"  druh- "to be firm,"  Proto-
Iranian *druua-. 

correct (v.) 
  	    
aršâyidan 
 
Fr.: corriger    

(v.tr.) To remove the errors or mistakes from. (v.intr.) To make adjustments; compensate. 

Verb from   correct  (adj.) 

correcting plate 
    	 ~ 		    
tiqe-ye aršâyandé, ~ aršâgar 
 
Fr.: lame correctrice    

A large galss plate placed at the entrance of a Schmidt telescope to correct for spherical aberration over 
the large field of view. 

  correct (v.);   plate. 

correction 
  	    
aršâyeš 
 
Fr.: correction    

The act or process of correcting.  
A quantity added to a calculated or observed value to obtain the true value.  
Something that is substituted or proposed for what is wrong or inaccurate. 

Noun form of   correct  (v.). 

corrector 
  	 ~ 		    
aršâyandé, ~ aršâgar 
 
Fr.: correcteur    

A thin lens-like optical  piece which removes certain optical aberrations. 
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 correct +  -or. 

correlate (v.) 
      
hambâzânidan 
 
Fr.: corréler    

1) To place in or bring into causal or mutual relation. 
2) To have a mutual or reciprocal relation. 

From co- com- + relate relation 

Hambâzânidan , from ham- com- + bâzânidan relate (v.). 

correlation 
      
hambâzâneš 
 
Fr.: corrélation    

General: The degree to which two or more attributes or measurements on the same group of elements 
show a tendency to vary togethe; the state or relation of being correlated.  
Statistics: The strength of the linear dependance between two random variables. 

From M.Fr. corrélation, from cor- "together,"  com- +  relation. 

Hambâzâneš , from ham- com- + bâzâneš relation. 

correlation coefficient 
  	      
hamgar-e hambâzâneš 
 
Fr.: coefficient de corrélation    

A number between -1 and 1 which measures the degree to which two variables are linearly related. 

 correlation;  coefficient. 

correlator 
  	    
hambâzângar 
 
Fr.: corrélateur    

In radio astronomy a general term for  autocorrelator and  cross-correlator. 

 correlate +  -or. 

correspond (v.) 
      
hampatvâzidan 
 
Fr.: correspondre    
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To be in agreement, harmony, or conformity; to be similar or equivalent in character, quantity, origin, 
structure, or function. 

From O.Fr. Fr. correspondre, from M.L.  correspondere from cor-  com- + respondere "to answer,"  
response. 

Hampatvâzidan, from ham-  com- + patvâz "response" [Mo'in], from  Mid.Pers. patvâc "response," Av. 
paitivak- + -idan infinitive   suffix. 

correspondence 
      
hampatvâzi 
 
Fr.: correspondance    

The act, fact, or state of agreeing or conforming. 

Verbal noun from   correspond (v.). 

correspondence principle 
  	      
parvaz-e hampatvâzi 
 
Fr.: principe  de correspondance    

The principle first put forward  by N. Bohr according to which  the behavior of quantum mechanical laws 
reduce to classical laws in the limit of large quantum numbers. 

  correspondence;  principle. 

Corvus 
      
Kalâq (#) 
 
Fr.: Corbeau    

The Crow. A small but fairly  conspicuous constellation in the Southern Hemisphere lying south and west 
of   Virgo and east of   Crater. 

L. corvus "raven," Gk. korax "raven,"  korone "crow," PIE base *qer-, *qor-,  imitative  of harsh sounds, cf. 
Pers. kalâq, Skt. kâkola- "raven." 

Kalâq, Mid.Pers. warag, varâq "crow,"  Lori  qelâ, Kordi qel, cf.  Skt. kâkola- "raven," PIE base *qer-, 
*qor-, as above. 

cosmic 
      
keyhâni (#) 
 
Fr.: cosmique, cosmologique    

Of or relating to the Universe (instead of universal which may lend to confusion), to the outer space. 

Adj. from    cosmos 

Cosmic Background Explorer (COBE) 
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  	        
puyešgar-e zamin-ye keyhâni 
 
Fr.: Satellite COBE    
NASA's satellite, designed to measure the diffuse infrared and  cosmic microwave background (CMB) 
radiation from the early  Universe. It was launched on November 18, 1989 and carried three 
instruments: DIRBE (the Diffuse InfraRed Experiment), DMR (Differential Microwave Radiometers), and 
FIRAS (Far-InfraRed Absolute Spectrophotometer). The COBE observations showed that the cosmic 
microwave background spectrum matches that of a  blackbody of temperature 2.725 ± 0.002 K. COBE 
also found  anisotropies in the cosmic microwave background at a level of a part in 100,000. These tiny 
variations in the intensity of the CMB over the sky show how matter and energy was distributed when the 
Universe was still very young. Later, through a process still poorly understood, the early structures 
developed into galaxies, galaxy clusters, and the large scale structure that we see in the Universe today. 
Two of COBE's principal investigators, George Smoot and John Mather, received the Nobel Prize in 
Physics in 2006 for their work on the project. 
 cosmic;  background;  explorer. 
cosmic dark age 
  1	  	      
asr-e târik-e keyhâni 
 
Fr.: âge sombre cosmique (cosmologique)    
The time between the emission of the  CMB, when photons shifted into the infrared, so that the 
Universe would have appeared completely dark to human observer, and the formation of the first stars. 
 cosmic;  dark;  age. 
cosmic defect 
        
âk-e keyhâni 
 
Fr.: défaut cosmique (cosmologique)    
According to some cosmological models, the abrupt cooling of the Universe shortly after the Big Bang 
might have caused topological irregularities in the space-time continuum. These regions of immensely 
high density might have been the seeds of galaxy formation through gravity. 
 cosmic; defect, M.E. from L. defectus "failure, weakness," from defec- stem of deficere "to fail, run 
short, weaken," from de- "down, away" + facere "to do, perform." 
Âk "defect, blemish," Mid.Pers. ak, âk "evil, harm," Av. aka- "bad, wicked;" cf. Skt. aka- "pain , trouble." 
cosmic distance scale 
  	  	      
marpel-e durâ-ye keyhâni 
 
Fr.: échelle des distances cosmiques (cosmologiques)    
Measurement of the distances to the farthest objects in the Universe based on a bootstrapping series of 
methods, each applicable to more distant objects, and each dependent on the previous methods. 
 cosmic;  distance;  scale. 
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cosmic dust 
  	   	  ~    
qobâr-e keyhâni (#), gard-e ~ (#) 
 
Fr.: poussière cosmique    

Aggregations of matter on the order of a fraction of a micron across, irregularly shaped, and composed of 
carbon and/or silicates found in the interstellar medium. Dust absorbs stellar light causing large dark 
patches in regions of the Milky Way Galaxy and dark bands across other galaxies. 

  cosmic;   dust. 

cosmic microwave background (CMB) radiation 
  @5,N "<H:	      
tâbeš-e rizmowj-e paszaminé-ye keyhâni 
 
Fr.: rayonnement du fond cosmique (cosmologique)    

Diffuse   electromagnetic radiation  in the   microwave band, coming from all  directions, which 
consists of relic photons left over from the very hot, early phase of the  Big Bang. The spectrum of the 
CMB radiation is characteristic of a   blackbody at a temperature of 2.73 K. 

  cosmic;   background;   radiation. 

cosmic microwave background anisotropy 
  3?9,IA2,9 @5,N "<H:	      
nâhamsângardi-ye tâbeš-e rizmowj-e paszaminé-ye keyhâni 
 
Fr.: anisotropies du rayonnement du fond cosmique (cosmologique)    

Tiny fluctuations in  the intensity of the   cosmic microwave background (CMB) radiation  as a function 
of angular position over the sky, first discovered in the COBE satellite observations. At a level of 1 part in 
100,000, these temperature variations trace the distribution of matter and energy when the Universe was 
very young, about 100,000 years old. 

  cosmic microwave background (CMB) radiation;    anisotropy. 

cosmic radio noise 
    :":	     
nufe-ye râdioyi-ye keyhâni 
 
Fr.: bruit  radio cosmique    

Radio waves emanating from extraterrestrial sources. 

  cosmic;   radio;   noise. 

cosmic rays 
  	      
partowhâ-ye keyhâni (#) 
 
Fr.: rayons cosmiques    

Extremely energetic atomic nuclei, mostly protons, which travel through the Universe at practically the 
speed of light and strike the Earth from all direction. Their energy ranges from 109 to 1020 electron-volts. 
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 cosmic;  ray. 

cosmic scale factor 
  	  	      
karvand-e marpal-e keyhâni 
 
Fr.: facteur d'échelle cosmique (cosmologique)    

A mathematical quantity which decribes how the distances between any two galaxies change with time. 

 cosmic;  scale;  factor. 

cosmic string 
  	       
rismân-e keyhâni 
 
Fr.: corde cosmique    

A hypothetical  cosmic defect predicted to be infinitesimally small in cross section but enormously long 
and massive. Cosmic strings should not be confounded with subatomic strings predicted by superstring 
theory. 

O.E. streng "line, cord, thread," from P.Gmc. *strangiz (cf. Du. streng,Ger. Strang "rope, cord"), from PIE 
base *strenk- "stiff, tight." 

Rismân "thread, string, cord" variants rasan, ras, ris, razé, rajé, rijé, re#353;mé, Mid.Pers. rasan, cf. Skt. 
rajju- "rope, cord," L. restis "cord," Lith. resgis, rekstis "wicker basket," O.L.G. risch; PIE base *rezg- "to 
plait." 

cosmic texture 
        
bâft-e keyhâni 
 
Fr.: texture cosmique    

A type of  cosmic defect in the fabric of space-time predicted in some models of the early Universe. 

 cosmic;  texture 

cosmic-ray burst 
    	      
belk-e partowhâ-ye keyhâni 
 
Fr.: sursaut de rayons cosmiques    

An intense beam of cosmic rays coming from any direction on the sky, which originates outside the solar 
system. 

 cosmic;  ray;  burst. 

cosmic-ray event 
  	  	      
ruydâd-e partowhâ-ye keyhâni 
 
Fr.: événement des rayons cosmiques, un cosmique    
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Spurious signals in CCD frames caused by ionizing radiation which appear as a set of pixels with intense 
values sparsely scattered over the CCD frame. High energy particles generate muons, which deposit 
around 80 electrons per micron in silicon. With a collection depth of 10-20 microns, a cosmic-ray event is 
seen on a CCD frame as having a signal of up to a few thousand electrons, usually concentrated in one or 
two pixels. Although  attributed to cosmic-ray hits, they may also be due to background terrestrial 
radiation. 

  cosmic rays;   event. 

cosmic-ray shower 
  	  	   		  ~ ~    
tondb r-e partowhâ-ye keyhâni, ragbâr-e ~ ~ 
 
Fr.: gerbe cosmique    

An extensive (many kilometres wide)   cascade of ionized particles and electromagnetic radiation 
produced in the atmosphere when a primary  cosmic ray collides with atmospheric nuclei creating many 
secondary particles. 

Shower from M.E. shour, from O.E. scur; akin  to Old High German scur "shower, storm," L. caurus 
"northwest wind". 

Tondabâr, from tond "swift,  rapid" + bâr  from bâridan "to  pour down" (used for rain, snow, hail, meteor, 
etc.). 

cosmo- 
  -    
keyhân- (#) 
 
Fr.: cosmo-    

Combining form of    cosmos. 

  cosmos. 

cosmogony 
       
keyhânzâyi (#) 
 
Fr.: cosmogonie    

The study of the origin of celestial oçbjects, usually refering to the solar system. 

Cosmogony, from  cosmo- + -gony, from L.  -gonia, from Gk. -goneia, from  gonos, offspring; cf. Av. 
zan- "to bear, give birth to a child, be born," infinitive  zizâite, zâta- "born," Pers. zâdan "give birth",  Skt. 
janati "begets, bears," Gk. gignesthai "to become, happen" L. gignere "to beget," gnasci "to be born," PIE 
base *gen- "to give birth, beget"). 

Keyhânzâyi, from keyhân cosmo- + zâ present tense stem of zâdan, as above, + -yi noun suffix. 

cosmography 
  	    
keyhânnegâri 
 
Fr.: cosmographie    
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A literal description of  the world or of the universe (scarcely used term in today astronomy). 

Cosmography, from   cosmo- +   -graphy. 

cosmological 
       
keyhânšenâxti, keyhânšenâsik 
 
Fr.: cosmologique    

Pertainig or relating to   cosmology. 

  cosmology;   -al. 

cosmological constant 
     ~     
pâyâ-ye keyhânšenâsik, ~ keyhânšenâxti 
 
Fr.: constante cosmologique    

A term introduced by Einstein into his gravitational  field equations in order to allow a solution 
corresponding to a static Universe. 

  cosmological;   constant. 

cosmological distance 
  	   ~     
durâ-ye keyhânšenâsik, ~ keyhânšenâxti 
 
Fr.: distance cosmologique    

The distance to a remote galaxy based on its redshift assuming that the redshift is caused by the  
Doppler effect and reflects the general expansion of the Universe. 

  cosmological;   distance . 

cosmological model 
     ~ >    
model-e keyhânšenâsik, ~ keyhânšenâxti 
 
Fr.: modèle cosmologique    

A mathematical description of the Universe, based on observation, which tries to explain its current 
aspect, and to describe its evolution during time. 

  cosmological;   model. 

cosmological principle 
  	   ~     
parvaz-e keyhânšenâsik, ~ keyhânšenâxti 
 
Fr.: principe  cosmologique    

The hypothesis that on large scales the Universe is isotropic and homogeneous, that is, it appears the same 
at all places and, from any one place, looks the same in all directions.  perfect cosmological principle. 
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Introduced by E.A. Milne  in 1933.   cosmological;   principle. 

cosmological redshift 
  	       ~     
sorxkib-e keyhânšenâsik, ~ keyhânšenâxti 
 
Fr.: décalage vers le rouge cosmologique, redshift ~    

The   redshift of a remote object (galaxy, quasar, supenova) due to the expansion of the Universe. 

  cosmological;   redshift. 

cosmology 
      
keyhânšenâsi (#) 
 
Fr.: cosmologie    

The science of the origin, structure, and evolution of the Universe including the origin of galaxies, the 
chemical elements, and matter. 

Cosmology, from   cosmo- +   -logy. 

Keyhânšenâsi, from keyhân cosmos + šenâsi -logy. 

cosmonaut 
   	  	    
keyhânnavard (#), fazânavard (#) 
 
Fr.: cosmonaute, astronaute    

The Russian term for  astronaut. 

Cosmonaut, from   cosmo- + naute, from Gk. nautes "sailor," from naus "ship" (cognate with Pers. nâv 
"ship," Av./O.Pers. *nv-, O.Pers. nviy- "fleet," Skt. nau-, nava- "ship, boat," Gk. naus, neus, L. navis; 
PIE *nâu- "ship"). 

cosmos 
      
keyhân (#) 
 
Fr.: cosmos    

M.E., from Gk. kosmos "orderly arrangement." 

Keyhân "world," variants geyhân, jahân, giti "world,  material world,  time," Mid.Pers. gêhân, gêtig, 
Manichean Mid.Pers. gyh "world," Av.  gaetha- "being, world, matter, mankind",  gaya- "life, manner of 
living,"  root gay- "to live"  (present tense jiva-), O.Pers. gaithâ- "live-stock," cognate with Skt. jivah 
"alive, living,"  Gk. bios "life,"   L. vivus "living,  alive,"  vita "life;"  PIE base *gweie- "to live"  (cf. O.E. 
cwic, "alive;"  O.C.S. zivo "to live;"  Lith.  gyvas "living,  alive;" O.Ir.  bethu "life,"  bith "age;" Welsh byd 
"world").  The Persian terms zistan "to live," zendé "alive," zendegi "life," and jân "vital  spirit, soul" 
belong to this family. 

coudé focus 
    		    
kânun-e ârenjvâr, ~ kudé 
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Fr.: foyer coudé    

An optical system in which the beam of light from  the primary mirror is  reflected down through the 
instrument's polar axis by a path bent like an elbow. Since the focus remains fixed with respect to the 
earth, light can be analyzed with permanently installed instruments. In addition long focal lengths allow 
higher spectral dispersions. 

From Fr. coudé "elbowed," from coude "elbow," L.  cubitus;   focus. 

Kânun  focus; ârenj "elbow,"  variants âranj, âran, Mid.Pers. âranj,  O.Pers. "cubit," Av. arnâ- 
"elbow," Skt. aratni-  "elbow,"  Iranian stem aratan-, aran-, borrowed from Iranian into General Slavic as 
aršin "ell"  + -vâr suffix  denoting "in the manner of; resembling." 

Coulomb 
      
Coulomb (#) 
 
Fr.: Coulomb    

The unit of electrical charge in the meter-kilogram-second system equal to the quantity of charge 
transferred in one second by a steady current of one ampere. 

Named after the French physicist Charles Augustin de Coulomb (1736-1806) who pioneered research into 
magnetism and electricity. 

Coulomb barrier 
  	      
varqe-ye Coulomb (#) 
 
Fr.: barrière  de Coulomb    

The energy barrier due to electrostatic interaction that two nuclei (for example two protons) need to 
overcome so they can get close enough to undego nuclear fusion (to form a helium). 

  Coulomb;   barrier. 

Coulomb collision 
          
hamkubeš-e Coulomb 
 
Fr.: collision  coulombienne    

A particle   collision  where the dominant force is described by  Coulomb's law. The collision  results in 
deflections of the particles away from their initial  paths. 

  Coulomb;   collision. 

Coulomb's law 
        
qânun-e Coulomb (#) 
 
Fr.: loi  de Coulomb    
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The electrical force between two charged objects is directly proportional to the product of the quantity of 
charge on the objects and inversely proportional to the square of the separation distance between the two 
objects 

  Coulomb;   law. 

count 
  ()  	   ) *) 	    
1) šomârdan (#); 2) šomâr (#) 
 
Fr.: 1) compter; 2)  coup    

1) (v.) To enumerate; reckon up; calculate; compute.  
2) (n.) A single ionizing  event registered by a device such as a  Geiger counter.  
The indication of the total number of ionizing  events registered by a device. 

From O.Fr. conter "add up," from L.  computare,   compute (v.). 

Šomârdan, from Mid.Pers. ôšmârtan, ôšmurtan "to reckon, calculate, enumerate, account for," from Av. 
base (š)mar- "to have in mind, remember, recall," pati-šmar- "to recall; to long for,"  hišmar-, cf. Skt. 
smar- "to remember, become aware," smarati "he remembers," L. memor, memoria, Gk. mermera "care," 
merimna "anxious thought, sorrow," martyr "witness." 

counter 
  	  	    
šomârgar (#) 
 
Fr.: compteur    

Generally,a device for indicating a number or amount.  
Any of various instruments for detecting ionizing  radiation and for registering counts.   Geiger counter. 

M.E. countour, from O.Fr.  conteor, from L. computator, from  computa(re) "to compute" +   -tor  suffix 
forming personal agent nouns mainly from verbs. 

Šomârgar, from šomâr present tense stem of šomârdan "to count,"  count (v.) + agent suffix -gar. 

counter- 
  -    
pâd- (#) 
 
Fr.: contre-    

A prefix used with the meanings "against, contrary, opposite." 

M.E. countre-, from O.Fr. contre-,  from L. contra  "opposite, against;" PIE base *kom- "beside, near, by, 
with." 

Pâd- "contrary to; against; opposing," from Mid.Pers. pât-, from  O.Pers. paity "agaist, back, opposite to, 
towards, face to face, in front of," Av. paiti,  akin to Skt. práti  "towards, against, again, back, in return, 
opposite," Pali pati-, Gk. proti,  pros "face to face with, towards, in addition to, near;" PIE *proti. 

counterclockwise 
      
pâdsâ'atsu (#) 
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Fr.: en sens inverse des aiguilles d'une montre    

In a direction opposite to the rotating hands of a clock. 

From counter- "contrary; opposite; opposing, +   clockwise. 

Pâdsâ'atsu, from pâd-  counter- + sâ'atsu  clockwise. 

counterflow 
      
pâdtacân 
 
Fr.: contreflot    

The movement of a fluid in the opposite direction to a fluid flowing  in  the same cross section of a 
turbulent medium. 

  counter-;   flow. 

counterglow 
  	    
pâdforuq 
 
Fr.: gegenschein    

same as  gegenschein. 

couple (n.) 
  ()  )  *)  	      
1) joft (#); 2) joftniru  (#) 
 
Fr.: couple    

Fr.: couple 
 
1) General: Two items of the same kind; a pair; something that joins or connects two things together; a 
link.  
2) A system of two equal and opposite parallel, but not colinear forces acting upon a body.  pair;  
parity. 

1) joft "pair, couple," Lori,  Laki  jeft, Qâyeni jof, Tabari jeft, Mid.Pers. yuxt "pair,  couple," Av. yuxta- "a 
team of horses," from yaog- "to yoke, harness, put to; to join, unite," infinitive  yuxta, Mid.Pers. jug, 
ayoxtan "to join, yoke," Mod.Pers. yuq "yoke,"  cf. Skt. yugam "yoke," Gk. zygon "yoke," zeugnyanai "to 
join, unite," L.  jugare "to join,"  from jugum "yoke,"  P.Gmc. *yukam, E. yoke; PIE *yeug- "to join."  
2) joftniru,  from joft as above + niru  force. 

couple (v.) 
   	   	     
joftidan, jafsar kardan 
 
Fr.: coupler    

To fasten, join together; connect. 

  couple (n.) 
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Joftidan, infinitive  from  joft  couple (n.); jafsar  kardan infinitive  from jafsar   coupled + kardan "to do, 
to make." 

coupled 
  	       
jafsar, joftidé 
 
Fr.: couplé    

Joined togethe, connected by a link. 

Adj. from  couple (v.) 

Jafsar "connected, joined pair," in Tâleši, from jaf,  variant of joft, as above + sar "head," literally "joined 
by head" (Mid.Pers. sar, Av. sarah- "head," Skt. siras- "head," Gk. kara  "head," keras "horn," Mod.Pers. 
sarun "horn," L. cerebrum "brain;"  PIE *ker-  "head, horn"); joftidé adj./p.p. from  joftidan   couple (v.). 

coupled systems 
  	+  	 ~     
râžmânhâ-ye jafsar, ~ joftidé 
 
Fr.: systèmes couplés    

A set of two or more mechnical vibrating systems connected so that they interact with one another. 

  coupled;   system; 

coupling 
  	       
jafsari, jofteš 
 
Fr.: couplage    

The act of linking together or forming  couples; a connection between two things so they move together.  
The quality of coupled systems or the way they are coupled. 

Noun from   couple (v.) 

coupling coefficient 
  	   	     
hamgar-e jafsari 
 
Fr.: coefficient de couplage    

A parameter that indicates the strength of the interaction between two systems. 

  coupling;   coefficient. 

coupling constant 
    	    
pâyâ-ye jafsari 
 
Fr.: constante de couplage    

In nuclear physics, a constant that indicates a measure of how strongly two particles interact. 
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 coupling;  constant. 

covalence 
   	    
ham-arzâyi 
 
Fr.: covalence    

Chemistry: The number of covalent bonds which an atom can from. The sharing of electrons to form 
chemical bonds.  equivalence. 

From  co- + valence, from L. valentia "strength, worth," valere "to be worth; be strong." 

Ham-arzâyi, from ham- co- + arzâyi, from arzidan "to be worth," arzân "worthy; of small value, 
cheap," arj "esteem, honour, price, worth," Mid.Pers. arz "value, worth," arzidan "be worth," arzân 
"valuable;" Av. arjaiti "is worth," arja- "valuable," arg- "to be worth;" cf. Skt. arh- "to be worth, to 
earn," árhant- "worthy person;" Gk. alphanein "to bring in as profit," alphein "to ear, obtain;" Lith. algà 
"salary, pay;" PIE base *algwh- "to earn; price, value." 

covalent bond 
     	    
band-e ham-arzâ 
 
Fr.: lien covalent    

A chemical bond between two atoms of the same or different elements, in which each atom contributes 
one electron to be shared in a pair. 

Covalent, adj. of  covalence;  bond. 

covariance 
  	    
hamvartâyi 
 
Fr.: covariance    

In atatistics, a measure of linear dependence. For two random variables X and Y with expectations mx and 
my, the covariance is E{(X - mx)(Y - my)}. 

From co- com- +  variance. 

From ham- com- + vartâyi,  variance. 

covariant 
  	    
hamvartâ 
 
Fr.: covariant    

In physics, having the property of remaining invariant in form under a Lorentz transformation. 

 com-;  variance. 

Crab nebula (M1, NGC 1952) 
    	    
miq-e xarcang 
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Fr.: Nébuleuse du Crabe    

An expanding cloud of debris from the explosion of a   Type I supernova in the constellation   Taurus. 
Its light reached Earth in 1054 and was visible to the naked eye even in the daytime. Lying about 6,300 
light-years away, the Crab nebula is an intense radio source (Tau A), and also a source of X-rays and 
gamma-rays. The diameter of the remnant is about 6 light years; it is expanding at valocity of 1000 
km/sec. 

O.E. crabba, from Germanic *krab(b)-  (cf. Low  Ger. krabben "to scratch, claw"); PIE base *gerbh- "to 
scratch;" cf. Gk. graphein "to write." 

Xarcang "crab," from Mid.Pers. karcang, cf.  Lori qerženg from kar-,  qer- + cang, ženg "claw." The 
meaning of the first component, xar/qer, is not clear. It may be related to Av. xruta-, xraoždva- "hard," as 
in xruždisma- "hard ground" (from xruždi-  + zam-), and to the PIE *qarq- "to be hard." In that case, the 
Pers. term for crab would literally mean "hard claw." 

Crab nebula (M1, NGC 1952) 
     	    
miq-e xarcang 
 
Fr.: Nébuleuse du Crabe    

An expanding cloud of debris from the explosion of a   Type I supernova in the constellation   Taurus. 
Its light reached Earth in 1054 and was visible to the naked eye even in the daytime. Lying about 6,300 
light-years away, the Crab nebula is an intense radio source (Tau A), and also a source of X-rays and 
gamma-rays. The diameter of the remnant is about 6 light years; it is expanding at valocity of 1000 
km/sec. 

O.E. crabba, from Germanic *krab(b)-  (cf. Low  Ger. krabben "to scratch, claw"); PIE base *gerbh- "to 
scratch;" cf. Gk. graphein "to write." 

Xarcang "crab," from Mid.Pers. karcang, cf.  Lori qerženg from kar-,  qer- + cang, ženg "claw." The 
meaning of the first component, xar/qer, is not clear. It may be related to Av. xruta-, xraoždva- "hard," as 
in xruždisma- "hard ground" (from xruždi-  + zam-), and to the PIE *qarq- "to be hard." In that case, the 
Pers. term for crab would literally mean "hard claw." 

Crab pulsar 
  	  	 	  ~    
pulsâr-e xarcang (#), tapâr-e ~ (#) 
 
Fr.: pulsar  du Crabe    

A pulsar was discovered in the center of the nebula in 1969. It is a highly magnetized neutron star with a 
radius of 10-15 km that spins 30 times a second. 

  Crab nebula;   pulsar. 

Crater 
      
Jâm (#) 
 
Fr.: Coupe    

The Cup. A small constellation with faint  stars, in the Sorthern Hemisphere that lies next to  Hydra, at 
about 11h 20m right ascension, 15° south declination. Abbreviation: Crt; genetive: Crateris. 
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  crater. 

Jâm "cup, chalice, goblet, bowl," Mid.Pers. jâm "vessel, goblet; glass," Av. yama- "glass, glass vessel," 
yâmô.pacika- "baked glass;" related to Skt. camasa- "a vessel used at sacrifices for drinking Soma, kind of 
flat dish or cup?" 

crater 2 
       
lâvak, kandâl 
 
Fr.: cratère    

1) A bowl-like  depression on the rigid surface of a planet, satellite, or asteroid usually caused by the high-
speed impact of a colliding object.  
2) A bowl-shaped cavity at the mouth of a vocano. 

From Gk. krater "a wide, two-handled bowl  for mixing  wine with  water," from kerannynai "to  mix;"  PIE 
base *kere- "to mix, confuse." 

Lâvak "a large wooden bowl for kneading dough." Kandâl "cavity,  pit" in  Qâeni, from kand- past tense 
stem of kandan "to dig" (Mid.Pers. kandan, O.Pers./Av. kan- "to dig,"  Skt. khan- "to dig")  + -al  -al. 

cratering 
         
lâvakzâyi, kandâlzâyi 
 
Fr.: cratérisation    

The process by which craters form on the surface of Solar System objects. 

From   crater +   -ing 

From lâvak or kandâl  crater + zâyi from  zâ- present tense stem of zâdan "to give birth," Mid.Pers. 
zâtan, Av. zan- "to bear, give birth to a child, be born," infinitive  zazâite, zâta- "born," cf. Skt.  janati 
"begets, bears," L. gignere "to beget," PIE base *gen- "to give birth, beget." 

craterlet 
       
lâvakcé, kandâlcé 
 
Fr.: petit cratère    

A small crater often beside a larger one on the surface of the Moon or solid planets. 

From   crater + -let diminutive  suffix. 

Lâvakcé, kandâlcé from lâvak, kandâl,   crater, + -cé diminutive  suffix. 

crepe ring 
  
  	    
halqe-ye parniyân 
 
Fr.: anneau de crèpe    
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An alternative name for Saturn's C ring, which is a wide but faint ring located inside the B Ring. 
Discovered in 1850 by William  and George Bond, it was termed "crepe" because it seemed to be 
composed of darker material than the brighter A and B Rings. 

Crepe, from Fr. crêpe, from O.Fr. crespe, from L. crispa, fem. of  crispus "curled;"   ring. 

Halqé  ring;  parniyân "a kind of  fine painted silk, a mantle of such silk." 

crepuscular rays 
  	      
partwohâ-ye nimtâbi 
 
Fr.: rayons crépusculaire    

Rays of sunlight that appear to diverge from a single point in the sky when parallel columns of light, 
partially blocked by clouds, pour through gaps in clouds. They result from light scattering and an optical 
effect called perspective. 

Crepuscular "of, pertaining to, or resembling twilight,"   from L.  crepuscul(um), "twilight,  dusk," from 
crepus-, from creper "dusky, dark." 

Partowhâ "rays," from partow   ray; nimtâbi  "of, pertaining to, or resembling nimtâb"    twilight. 

crescent 
   	    
helâl (#), barn (#) 
 
Fr.: croissant    

The figure of the Moon or an inferior  planet when it is less than half illuminated, as seen by the observer. 

From O.Fr. croissant, from L. crescentum, p.p. of crescere "to grow, increase; spring forth," from PIE 
base *ker- "to grow" (cf.  Gk. kouros "boy," kore "girl,"   Pers. dialects Laki korr "son, boy," Lori  kor "son, 
boy," Malayeri kora  "boy," Kordi  kur "son," Arm.  serem "bring forth,"  serim "be born"). 

Helâl from Ar.  Barn "the new moon," from  Proto-Iranian *aparnâ-  "unfilled,"  from  negation prefix   a- 
+ parnâ- "full;"  cf.  Mid.Pers. purr mâh "full  moon," Av.  prnô-mâh- "full moon," Skt. purna-mâs- "full 
moon;"   full;   moon. 

crest 
      
setiq (#) 
 
Fr.: crête    

The highest point or upper part of a wave. 

From O.Fr. creste "tuft, comb," from  L. crista "tuft,  plume; rooster's comb." 

Setiq "summit; anything standing upright," from  O.Pers./Av. sta- "to stand, stand still; set," Mod.Pers. 
istâdan "to stand" (cf. Skt. sthâ- "to stand," Gk. histemi "put, place, weigh," stasis "a standing still,"  L. 
stare "to stand) + adj. suffix -iq, variants -ig,  -ik,   -ics. 

criterion 
  	    
sanjidâr (#) 
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Fr.: critère    
A standard or rule that can serve as basis for a judgment or decision. 
From Gk. kriterion "means for judging, standard," from krites "judge," from krinein "to separate, 
distinguish, judge." L. cribrum "sieve" *krei- "to sieve, discriminate, distinguish." 
Sanjidâr verbal noun from sanjid- past tense stem of sanjidan "to compare; to measure" (Mid.Pers. 
sanjidan "to weigh," from present tense stem sanj-, Av. anj- "to draw, pull;" Proto-Iranian *anj-) + 
suffix -âr. 
critical 
  
	    
bohrâni (#) 
 
Fr.: critique    
Of, relating to, or being a state or level at which a significant change takes place. 
From L. criticus, from Gk. kritikos "able to make judgments," from krinein "to separate, decide 
Bohrâni, from Ar. buHrân "crisis of a disease." 
critical angle 
    
	    
zâviyeh-ye bohrâni 
 
Fr.: angle critique    
Angle of incidence of light proceeding from a denser medium towards a thinner, at which grazing 
refraction occurs (angle of refraction 90°). 
 critical;  angle. 
critical density 
    
	    
cagâli-ye bohrâni (#) 
 
Fr.: densité critique    
In standard cosmological models, the average density of matter in the Universe today that would be 
needed to eventually halt the cosmic expansion. A Universe that has precisely the critical density is called 
flat or Euclidean. 
 critical;  density. 
critical mass 
  	  
	    
jerm-e bohrâni (#) 
 
Fr.: masse critique    
Of a fissile material (235U or 239Pu), the minimum mass needed for a sustained nuclear chain reaction, as in 
an atomic bomb. 
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 critical;   mass. 

critical velocity 
    
	    
tondâ-ye bohrâni 
 
Fr.: vitesse critique    

Velocity of fluid through a pipe at which the motion changes from laminar to turbulent flow. 

 critical;   velocity. 

cross 
       
calipâ (#), xâj (#) 
 
Fr.: croix    

(n.) 1) The Southern Cross,  Crux. 2) A figure or pattern formed by the intersection of two lines.  
(adj.) 1) Involving interchange; reciprocal. 2) Lying or passing crosswise; intersecting. 

M.E. cros, from O.E., probably from Old Norse kross, from O.Ir. cros, from L. crux "stake, cross." 

Calipâ, loanword from Aramaic. Xâj loanword from Arm. 

cross correlation 
     ~     
hamvbâzâneš-e calipâyi, ~ xâji 
 
Fr.: corrélation croisée    

In radio astronomy, the process performed by a  cross correlator or the result of the process. 

 cross;  correlation. 

cross correlator 
  	   ~     
hambâzângar-e calipâyi, ~ xâji 
 
Fr.: corrélateur    

In radio interferometry, a device that multiplies together the signals received by each pair of antennas in 
an array and performs several operations on the signal (filtering out the noise added to the signal by the 
receiver electronics, correcting for the Doppler shift and geometric delay due to the position and motion of 
the antennas). The correlated signal, corresponding to the spatial frequency given by the distance between 
the two antennas, is then combined with the other spatial frequency to reconstruct the map of the source. 

 cross;  correlator. 

cross disperser 
     ~     
pâšande-ye calipâyi, ~ xâji 
 
Fr.:    

A device producing cross dispersion. 
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  cross;   disperser. 

cross dispersion 
      ~     
pâšeš-e calipâyi, ~ xâji 
 
Fr.: dispersion croisée    

Dispersion of a light beam by using two dispersing elements (grating, grism), one for separating spectral 
orders, the other for resolving spectral features within an order. 

  cross;   dispersion. 

cross identification 
        
idâneš-e calipâyi 
 
Fr.: identification  croisée    

The identification of  an object in a data base or catalog and matching it with the same object identified in 
another catalog. 

  cross;   identification. 

cross reference 
  	   ~     
bâzbord-e dosuyé (#), ~ candsuyé (#) 
 
Fr.: référence croisée    

Reference from one part or element of a book or data catalog to something in another for further 
information. 

  cross;   reference. 

cross section 
      
sekanjgâh 
 
Fr.: section efficace    

Math:The intersection of a plane with a geometric figure, usually at right angles to an axis of symmetry.  
Physics: A quantity that expresses the effective area that a given particle presents as a target to another 
incident particle, giving a measure of the probability that the incident particle will  induce a particular 
atomic or nuclear reaction. Also called collision cross section. 

  cross; section from M.Fr. section, from L.  sectionem "a cutting, division," from  secare "to cut;" PIE 
*sek- "cut" (cf. O.C.S. seko, sesti "to cut," Lith.  isekti "to engrave, carve;" O.S. segasna, O.E. sigðe 
"scythe;" O.E. secg "sword," seax "knife, short sword"). 

Sekanjgâh from sekanj + gâh. The first component sekanj "a scraping, shaving, erasing, cutting," cognate 
with Pers. šekast, šekastan "to break," Av. skand- "to break," Skt. khand- "to break," khanda- "piece," 
Pers. dialect Tabari šag "a special razor used to make incisions in the walls of unripe opium poppies in 
order to extract the milky sap," may be related to PIE *sek- "cut," as above. Gâh "place". 

cross-dispersing spectrograph 
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  	  @-,J  ~ ~ ~     
binâbnegâr bâ pâšeâš-e chalipaayi, ~ ~ ~ xâji 
 
Fr.: spectrographe à dispersion croisée    

A spectrograph that utilizes cross dispersion. 

  cross;   dispersion;   spectrograph. 

crosshairs 
  	    
târbast (#) 
 
Fr.: réticule    

A system of two perpendicular fine threads of wire placed in the focus of the eyepiece of an optical 
instrument and used as a sighting reference. 

From   cross + hair, from  O.E. hær, from P.Gmc. *khæran (cf. Ger. Haar "hair"),  from PIE *kaisaro- 
"hair," from  *ker(s)- "to  bristle;" cf. Skt. kesara- "hair,  mane (of a horse or lion)," Mod.Pers. zahâr "pubic 
hair." 

Târbast, from târ + bast. The first component târ "thread, string, wire,"  cognate with tanidan, tan- "to 
spin, twist, weave" (Mid.Pers. tanitan; Av.  tan- to stretch, extend;" Skt. tan- to stretch, extend;" tanoti 
"stretches," tantram "loom;" Gk.  teinein "to stretch, pull tight;"  L. tendere "to stretch; PIE base *ten- "to 
stretch"), tur "fishing  net, net, snare; Skt. tántra- "warp; essence, main point;" Proto-Iranian *tanra- 
"thread, warp;" PIE base *ten-tlo- "warp;"  cf. Lith.  tiñklas "net, fishing net, snare," Latv. tikls  "net." The 
second component bast "to bind; to arrange" (past stem of bastan, from Mid.Pers. bastan/vastan "to bind, 
shut;" Av./O.Pers. band- "to bind, fetter," banda- "band, tie;"  Skt. bandh- "to bind, tie, fasten;" PIE 
*bhendh- "to bind;"  cf. Ger. binden, E. bind). 

crossing time 
    	    
zamân-e gozar (#) 
 
Fr.: temps de traversée    

A concept used for checking the stability of a group of mass such as a cluster of galaxies or a stellar 
cluster. The crossing time is given by tc = R/V, where R is the average projected radial distance of group 
members from the center of mass and V the Gaussian dispersion in internal velocity. 

  cross;   time. 

Zamân time; gozar "crossing,"  infinitive  gozaštan, Mid.Pers. vitartan "to pass," Sogdian wytr "to go," 
O.Pers./Av. vitar- "to  put across," from prefix vi- "away, apart," +  tar- "to cross over" (Skt. tr-  "to cross 
over," tarati "crosses," cf. Av.  taro, Skt. tirah  "through, beyond," L. trans "beyond," Ger. durch, E. 
through; PIE base *tr- "through"). 

crowded field 
        
meydân-e anbuh 
 
Fr.: champ encombré    

An area on the sky where a large number of objects, commonly stars, are seen gathered together, usually 
as revealed by imaging. 
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Crowd, from M.E.  crowden "to crowd, press," from O.E. crudan "to hasten, press;"   field. 

Meydân  field; anbuh "crowded, numerous, abundant," from Proto-Iranian *ham-buH- "to  come 
together," from ham- "together,"   com- + *buH-  "to be , become," Av. ham.bauu- "to come together, 
unite," from ham- as above + bauu-, bu- "to be, become," O.Pers. bav- "to be, become," Mod.Pers. budan 
"to be," Skt. bhavati "becomes, happens," PIE base *bheu-, *bhu- "to grow, become;" cf. Gk. phu- 
"become," P.Gmc. *beo-, *beu-, E. be. 

crowding 
      
anbuhi 
 
Fr.: encombrement    

For a field of view, the state of being crowded. 

Noun from "crowd,"    crowded field. 

Crux 
      
Calipâ (#) 
 
Fr.: Croix    

The Southern Cross. A small but brillinat constellation in the southern hemisphere, at 12h 30m right 
ascension, 60° south declination. Also known as  Southern Cross. The constellation contains four bright 
stars so situated that they depict the extremities of a Latin cross. Abbreviation Cru; genitive Crucis. 

L. crux "cross, gibbet" is a rendering of the Gk. stauros "an upright stake or pole," in the Vulgate, the 
Latin translation of the Bible attributed to Saint Jerome at the end of the fourth century A.D. 

Calipâ, loanword from  Aramean. 

cryogenics 
       
zamzâyik (#), zamzâyi (#) 
 
Fr.: cryogénie    

A branch of physics that studies the methods of producing very low temperatures (below 150 °C) and the 
behavior of materials and processes at those temperatures. 

From cryo- "freezing"  + -gen(y) "having to do with production"  + -ics.  
Cryo-, from Gk. kryos "icy  cold," krystallos  "ice, crystal," PIE base *kreus- "to begin to freeze, form a 
crust;" cf. L. crusta "crust, shell, bark,"  Skt. krud- "make hard, thicken;" Av.  xruzdra- "hard," Lett. 
kruwesis "frozen mud;" O.H.G. hrosa "ice, crust;"  O.E. hruse "earth."  
-geny, from Gk. geneia, from genes "born," cf. Av. zan- "to bear, give birth to  a child, be born," infinitive 
zazâite, zâta- "born," cf. Skt. janati "begets, bears," L. gignere "to beget," PIE base *gen- "to give birth, 
beget."  
  -ics. 

Zamâzâyik, from zam "cold (weather)" + zâyi "generating" + -ik.  
Mod.Pers. zam "cold," Mid.Pers. zam "winter," Av.  zimô "winter," Skt.  hima- "cold, frost,"  Ossetic 
zymæg/zumæg "winter," Gk. xeimon "winter," L. hiems "winter," Lith.  ziema "winter,"  PIE *gheim- 
"snow, winter."  
Zâyi, from zâ- present tense stem of zâdan "to give birth," Mid.Pers. zâtan, Av. zan- "to bear, give birth to 
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a child, be born," infinitive  zazâite, zâta- "born," cf. Skt. janati  "begets, bears," L. gignere "to beget," PIE 
base *gen- "to give birth, beget," as above.  
  -ics. 

cryostat 
      
zampâ (#) 
 
Fr.: cryostat    

An apparatus for maintaining an enclosed area at a stable low temperature especially below 0°C. 

Cryostat, from cryo- "freezing,"    cryogenics + suffix    -stat. 

crystal 
  	    
bolur (#) 
 
Fr.: cristal    

A solidified  substance in which the constituent atoms, ions, or molecules form a three-dimensionally 
periodic arrangement. 

O.E. cristal "clear ice, clear mineral," from  O.Fr. cristal,  from L. crystallum  "crystal, ice," from  Gk. 
krystallos, from kryos "frost,"  from PIE base *kreus- "to begin to freeze, form a crust,"   cryogenics. 

Bolur, from Mid.Pers. bêlûr  "crystal," Manichean Parthian bylwr, maybe of Indian origin,  Pali veluriya-  "a 
precious stone;" cf. Skt. vaidurya-, perhaps related to Tamil veliru, vilar "to  become pale," or to the 
southern Indian city Velur, modern Belur. The Mid.Pers. word is perhaps the carrier between the Indian 
word and the Gk. beryllos, which has given rise to L. beryllus, O.Fr. beryl, E. beryl "the  beryllium 
aluminum silicate, Be3Al2Si6O18." 

crystallization 
  	    
bolureš 
 
Fr.: cristallisation    

A process by which a homogeneous solution becomes crystal. 

Noun from crystallize,    crystal. 

Noun from bolur, from  verb boluridan  "to crystallize"  + verbal noun suffix -eš. 

cube 
      
kâb 
 
Fr.: cube    

Geometry: The regular solid whose faces are six squares.  
Algebra: The third power of a quantity; the product of three equal factors (a . a . a = a3). 

From L. cubus, from Gk. kubos "a cube, a die; cavity before the hip," kubiton "elbow;" cf.  Skt. kubra- 
"hole in the earth, pit;" Goth. hups "hip;"  from PIE base *keu- "to bend." 
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The currently used term in Pers. is moka'ab (),      loan from Ar., from  ka'b ()     "talus, anklebone, 
heel; die." There are several Pers. equivalents for the concepts "talus, anklebone; die," one of which qâb, 
variants qâp and in Tabari kâb "heel, talus." This dictionary adopts kâb, which has already been 
introduced by other sources. 

cube root 
  	        
riše-ye kâbi 
 
Fr.: racine cubique    

A number which taken three times as a factor produces another number, the cube of the given factor. 

  cube;   root. 

cubic equation 
          
hamugeš-e kâbi 
 
Fr.: équation cubique    

An equation containing unknowns of the third power; the general form: ax3 + bx2 + cx + d = 0. 

Cubic, of or pertaining to   cube;   equation. 

culminate 
      
bâlestidan 
 
Fr.: culminer    

To reach the highest point above an observer's horizon; to attain  culmination. 

From L.L. culminatus, p.p. of culminare  "to exalt," from  L. culmen "top, summit,"  cf. Gk. kolonos "hill," 
Skt. kuta- "top," Mod.Pers. kotal "hill,"   Lith. kalmas "mountain,"  P.Gmc. *khulnis Low  Ger. hull "hill,"  E. 
hill; PIE base *kel- "to  be high; hill." 

Bâlestidan, verb from bâlest  culmination. 

culmination 
      
bâlest 
 
Fr.: culmination    

The act of culminating or the instant at which a celestial object reaches its highest altitude above the 
horizon by crosseing the observer's meridian.  upper culmination;   lower  culmination. 

Verbal noun of   culminate. 

Bâlest, from Mid.Pers. bâlist "culmination  point of a star; highest, summit," from bâlây  "high" + -ist 
superlative suffix, Av.  barzišta- "highest," from barz- "high, mount" (Skt. bhrant- "high,"  O.E. burg, 
burh "castle, fortified  place," from P.Gmc. *burgs "fortress,"  Ger. Burg "castle," Goth. baurgs "city,"  E. 
burg, borough, Fr. bourgeois, bourgeoisie, faubourg; PIE base *bhergh- "high")  + -išta- superlative suffix 
(Skt. -istha-, Gk. -istos, O.H.G. -isto, -osto, O.E. -st, -est, -ost). 
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Cupid 
      
Kupid (#) 
 
Fr.: Cupid    

A natural satellite of Uranus discocered in 2003 (Uranus XXVII);  mean diameter about 18 km, orbital 
semi-major axis about 74 km. 

Discovered in 2003 using the Hubble Space Telescope. Named after a character in William Shakespeare's 
play Timon of Athens. 

Cupido 
      
Kupido 
 
Fr.: Cupidon    

Asteroid 763 Cupido, which belongs to the Main Belt. 

Cupido "desire," the Roman god of love (also known as Amor), often equated with Eros, one of the 
primordial gods in Greek mythology. 

curie 
  	    
curie (#) 
 
Fr.: curie    

The traditional unit of    radioactivity  defined as the quantity of any radioactive isotope in which the 
number of   disintegrations per second is 3.7 x 1010. Abbreviation: Ci.  becquerel. 

Named after the French physicists Pierre Curie (1859-1906) and his wife Marie Curie (1867-1934, née 
Maria Skłodowska), pioneers of research on radioactivity, who discovered  radium  in 1898 and 
received the Nobel Prize in Physics, 1903, jointly with Henri  Bequerel (1852-1908). 

Curie temperature 
    	    
damâ-ye Curie (#) 
 
Fr.: température de Curie    

The highest temperature for a given  ferromagnetic substance above which the  magnetization is lost 
and the substance becomes merely  paramagnetic. The Curie temperature of iron is about 1043 K and 
that of nickel 631 K. 

Named after the French physicist Pierre Curie (1859-1906), a pioneer in magnetism, crystallography, and 
radioactivity. In  1903 he received the Nobel Prize in Physics with his wife Marie Curie (1867-1934, née 
Maria Skłodowska), and Henri Bequerel (1852-1908);   temperature. 

curium 
  	    
kuriom (#) 
 
Fr.: curium    
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A  radioactive element not found in nature but discovered in 1944 among the products of  plutonium-
239 after bombardment by high-energy  alpha particles in a cyclotron at the University of California at 
Berkeley; symbol Cm. Atomic number 96; mass number of most stable isotope 247; melting point about 
1,340°C; boiling point 3,110°C. 

Named after French physicists Pierre Curie (1859-1906) and his wife Marie Curie (1867-1934, née Maria 
Skłodowska). 

current 
  	    
jarayân (#) 
 
Fr.: courant    

Any steady movement of material in space. In particular, any movement of electric charge.  stream;  
flow;  flux. 

From O.Fr. corant "running," pr.p. of courre "to run," from L. currere "to run," from PIE *kers- "to run" 
(cf. Gk. -khouros "running," Lith. karsiu "go quickly," O.N. horskr "swift," Welsh carrog "torrent"). 

Jarayân from Ar. 

curvature 
      
xamidegi (#) 
 
Fr.: courbure    

A measure of the amount by which a curve, a surface, or any other manifold deviates from a straight line, 
a plane, or a hyperplane. In particular, The reciprocal of the radius of the circle which most nearly 
approximates a curve at a given point. 

From L. curvatura, from curvatus, p.p. of curvare "to bend," from curvus "curved,"  curve. 

Xamidegi, from xamidé "curved," from xamidag "curved" + noun suffix -i. 

curvature of space-time 
    -    
xamidegi-ye fazâ-zamân (#) 
 
Fr.: courbure de l'espace-temps    

According to general relativity, space-time is curved by the presence of matter. The curvature is described 
in terms of Riemannian geometry. In cosmological models three types of curvature are considered: 
positive (spherical, closed Universe), zero (Euclidean, flat Universe), and negative (hyperbolic, open 
Universe). 

 curvature;  space-time. 

curve 
      
xam (#) 
 
Fr.: courbe    
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A line that deviates from straightness in a smooth, continuous fashion. A line representing a variable on a 
graph. 

From L. curvus "crooked, curved, bent;" cf. Av.  skarna- "round," Gk. kirkos, krikos "a ring;" PIE  base 
*sker- "to turn, bend." 

Xam, variant kamân "arc," Mid.Pers. kamân, probably from PIE *kamb- "to bend, crook," cf.  Breton 
kamm "curved, bent." 

curve fitting 
     	  ~    
saz-e xam, sazkard-e ~ 
 
Fr.: ajustement de courbe    

Construction of mathematical functions whose graphs are curves that "best" approximate a given 
collection of data points. 

  curve;   fitting. 

curve of growth 
    	    
xam-e ruyeš 
 
Fr.: courbe de croissance    

A plot showing how the equivalent width  of an absorption line, or the radiance of an emission line, 
increases as a function of the number of atoms that produce the line. 

  curve; growth, noun from grow, M.E.  growen, O.E. growan "to flourish,  develop," from P.Gmc. *gro-, 
PIE base *ghre- "to grow, become green." 

Xam curve; ruyeš verbal noun from ruyidan  "to grow, increase," Mid.Pers. royidan, rustan "to  grow," 
Av. raod-, rud-  "to grow, sprout," infinitive   raose, Skt. rudh- "to grow, sprout, shoot," rodhati  "grows," 
ruh- "to reach, grow, rise," rohati  "reaches, rises." 

curved 
      
xamidé (#) 
 
Fr.: courbé    

Not straight. 

Adj. from    curve. 

curvilinear 
  
    
xam-xatt 
 
Fr.: curviligne    

Consisting of, represented by, or bound by curved lines.  rectilinear. 

From   curve +   linear. 
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cusp 
      
tizé (#) 
 
Fr.: cuspide    

General: Pointed end. A point of transition.  
Astro: 1) Either point of  a crescent moon. 2)  cusp problem;   polar cusp.  
Math: A tooth-like  meeting of two branches of a curve, with sudden change of direction. 

L. cuspis "point, spear, pointed end." 

Tizé, noun from tiz "sharp, pointed," from Mid.Pers. tz, tž, tigr "sharp," O.Pers. tigra- "pointed," Av. 
taža-, tighra- "pointed," Skt. tajas- "the sharp edge (of a knife), piercing (flame)", from tij- "to  be sharp, 
to pierce," Gk. stizein "to prick, puncture," stigma "mark  made by a pointed instrument," L. instigare "to 
goad," P.Gmc. *stik- "to pierce, prick, be sharp," O.H.G. stehhan, Ger. stechen "to prick," O.E. stician "to 
pierce, stab," E. stick "to pierce;" PIE *st(e)ig- "to  stick; pointed". 

cusp problem 
  	      
parâse-ye tizé 
 
Fr.: problème des cuspides    

A problem encountered by the CDM model of galaxy formation. The numerical simulations with  CDM 
predict a large concentration of dark matter in the center of galaxies, with a peaked density distribution, in 
contrast to the real, observed galaxies.  angular momentum catastrophe;  missing dwarfs. 

  cusp;   problem. 

cut-off 
  	    
boré 
 
Fr.: coupure    

A designated limit beyond which the passage of something must be stopped.  
A device that cuts off a transmission of photons. 

M.E. cutten from N.Gmc. *kut-,  or from O.Fr. couteau "knife."  form  of O.E. of "away, away from,"  from 
P.Gmc. *af- (cf. Du. af "off,  down,"  Ger. ab "off, from,  down"), from  PIE *apo- "off,  away,"    apo-. 

Boré, from from bor-  present tense stem of boridan "to cut," + noun suffix -é. Mid.Pers. britan, brinitan 
"to cut off;"  Av. br- "to shave, shear," brin- (with prefix pairi-);  cf.  Skt. bhr- "to hurt, injure," bhrinanti 
"they hurt." 

cut-off filter 
  	   	    
filtr-e boré 
 
Fr.: filtre  à coupure    

Filter rejecting all light  with  wavelengths on one side of the cut-off wavelength. 

  cut-off;   filter. 
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cut-off voltage 
  +  	    
voltâž-e boré 
 
Fr.: tension de coupure    

The electrode voltage which reduces the value of a dependent variable, e.g. anode current, to a specified 
low value. 

  cut-off;   voltage. 

cut-off wavelength 
  -
  	    
mowj-tul-e boré 
 
Fr.: longueur d'onde de coupure    

Wavelength at which the transmittance of a filter, or the detectivity of a detector, has fallen to one-half its 
peak value. 

  cut-off;   wavelength. 

cyanogen 
      
siyânožen (#) 
 
Fr.: cyanogène    

1) A colorless, very poisonous, flammable gas with a smell of bitter almonds. Chemical formula: C2N2. It 
was discovered by Louis Joseph Gay-Lussac (1778-1850) in 1848.  
2) A univalent radical, CN, found  in simple and complex cyanide compounds. CN exists in  interstellar 
medium and is one of the main molecules detected in  comets. 

From cyano-, a combining form meaning "blue, dark blue," from Gk.  kyanos "dark blue" + -gen a suffix 
meaning "that which produces," used in the formation of compound words, from Fr. -gène "producing," 
  generate (v.). 

Siyânožen, loan from Fr. 

cyanogen band 
      
bând-e siyânožen (#) 
 
Fr.: bande de cyanogène    

An   absorption band of molecular origin  characterizing the spectra of  late-type stars (G0 and later, 
e.g.  S star).   Cyanogen absorption is an important   luminosity criterion for    low-mass stars, and 
is more pronounced in  giant  stars than in   dwarf stars of the same  spectral type. 

  cyanogen;  band. 

cycle 
  	 	    
carx (#), carxé (#) 
 
Fr.: cycle    
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A period of time at the end of which an event or sequence of events are repeated. 

From L.L. cyclus, from  Gk. kyklos "circle, wheel," from  PIE base *kw(e)-kwl-o- "wheel, circle,"  from 
*kwel- "to turn,  move around, sojourn, dwell," (cf. Av.  caxra- "wheel,"  caraiti "he moves, approaches;" 
Mod.Pers. carx "wheel;" Skt. cakra- "wheel,  circle; cycle," carati  "he moves, wanders;" Gk. polos "axis of 
a sphere," polein "move around;" L. colere "to dwell in,  to cultivate, move around," colonus "farmer, 
settler;" O.E. hweol "wheel;" Rus. koleso "awheel"). 

Carx "every thing performing  a circulatory motion; a wheel; a cart," Mid.Pers. chr "wheel,"  Parthian cxr 
"wheel," Ossetic calx "wheel," Av.  caxra- "wheel,"  cognate with Gk. kyklos "circle, wheel," as above. 
Carxé from carx + nuance suffix -é. 

cyclic process 
  	 	  	    
farâravand-e carxe-yi 
 
Fr.: processus cyclique    

Any sequence of changes in a system that returns the system into its initial state. 

  cycle;   process. 

cycloid 
  	    
carxzâd (#) 
 
Fr.: cycloïde    

The curve traced by a point on the circumference of a circle that rolls along a straight line. The cycloid has 
a  cusp at every point where it touches the straight line. The distance between cusps is 2R, where R is 
the radius of the circle. 

Cycloid, from Gk. kykloeides "circular,"  fr. kyklos "circle,"    cycle + eides "form,"    -oid. 

> cycloid = carxzâd (#)     	  

Fr.: cycloïde 
 
The curve traced by a point on the circumference of a circle that rolls along a straight line. The cycloid has 
a  cusp at every point where it touches the straight line. The distance between cusps is 2R, where R is 
the radius of the circle.  
 
Cycloid, from Gk. kykloeides "circular,"  fr. kyklos "circle,"    cycle + eides "form,"    -oid.  

cyclone 
  	    
carxand (#) 
 
Fr.: cyclone    

Any circulatory  wind system in the atmosphere in which the motion is anticlockwise in the northern 
hemisphere (that is in the same sense as that of Earth) and clockwise in the southern hemisphere, around a 
center of low pressure. 

From Gk. kyklon "moving in  a circle, whirling  around," pr.p. of kykloun "move in a circle, whirl,"   from 
kyklos "circle," cognate with Pers. carx  cycle. 
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Carxand "moving in  a circle," from carxidan   rotate, from carx   cycle. 

Cygnus 
      
Mâkiyân (#) 
 
Fr.: Cygne    

The Swan. A prominent northern constellation that lies in the glowing band of the Milky  way, east of Lyra 
and north of Vulpecula, and represents a swan. The brightest stars of Cygnus form a cross, so it is also 
known as the Northern Cross. Abbreviation: Cyg, genetive: Cygni. 

From L. cygnus "swan," from Gk. kuknos. 

Mâkiyân "a hen, fowl." 

Cygnus A 
   A    
Mâkiyân A 
 
Fr.: Cygnus A    

The strongest extragalactic radio source in the sky approximately 109 light-years away in the constellation 
  Cygnus. Also called 3C 405. 

  Cygnus. 

Cygnus loop 
  	       
gerdâl-e mâkiyân 
 
Fr.: boucle du Cygne    

A large supernova remnant in the constellation  Cygnus, some 80 light-years across, lying about 2,500 
light-years away. The loop is expanding at over 100 km/s and is thought to be about 30 000 years old. 

  Cygnus,  loop. 

cylinder 
      
ostovâné (#) 
 
Fr.: cylindre    

The surface traced by one side of a rectangle rotating about its parallel side, the latter serving as axis. 

From Fr. cylindre, from  L. cylindrus "roller,  cylinder,"  from Gk. kylindros  "a cylinder, roller,  roll,"  from 
kylindein "to roll." 

Osotvâné, from sotun "column," Mid.Pers. stun, from O.Pers. stênâ "column," Av. stuna-, Skt. sthuna- 
"column." 

cylindrical lens 
           
adasi-ye ostovâneyi (#) 
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Fr.: lentille  cylindrique    

A lense in which at least one surface is formed like a portion of a cylinder. Also called astigmatic lens. 

  cylinder;   lens. 

Cynthian 
       
mâhi (#), mângi (#) 
 
Fr.: cynthien    

Referring to the Moon. 

From L. Cynthia "the Moon,"  from Gk. Kynthia  "woman from  Kynthos." Kynthos was the mountain on 
Delos on which she and her twin brother Apollo were born. 

Mâhi, mângi referring to mâh, mâng  moon. 

Cytherean 
      
Nâhidi (#) 
 
Fr.: cythérien    

Referring to the planet Venus. 

From Cythera, in Gk. mythology  another name of Aphrodite (Roman equivalent Venus), goddess of love 
and beauty, since she was believed to emerge from the Mediterranean island Cythera. 

Nâhidi referring to Nâhid, planet Venus, Mid.Pers. Anahid "immaculate, unstained," goddess of pure 
waters and fertility, from  Av. ardvi-sûra-anâhita, from ardvi- "increasing, rising,"  + sûra- "strong, 
powerful" (Skt. 	ra-  "valient, courageous") + anâhita "unstained," from an- negation prefix  + âhita 
"spotted." 

damping 
  	       
mirâyi (#) 
 
Fr.: amortissement    

Of an oscillating system, the progressive decrease with time in the amplitude of the oscillation, due to 
friction (internal  or external) or other resistance. 

M.E. damp "black damp, a poison gas occurring in a mine," from Mid.Du.  or Mid. Low  German; akin to 
O.H.G. damph "vapor." 

Mirâyi,  noun from mirâ "getting  extinguished, going out, expiring, dying,"  from mordan, present tense 
stem mir- "to die," Mid.Pers. murdan "to  die," O.Pers. mrt- "to die," amriyta  "dies," martiya-  "(mortal) 
man" (Mod.Pers. mard "man"), Av. mrta- "died," Skt. mar- "to die," mrti-  "death;" PIE base *mor-/*mr- 
"to die." Cognates in other IE languages: Gk. emorten "died," ambrotos "immortal," L.  morior "I  die," 
mortuus "dead" (Fr. mourir "to  die," mort "dead"), Arm.  merani- "to die,"  O.C.S. mrutvu "dead," O.Ir. 
marb, Welsh marw "died," O.E. morþ "murder,"  Lith.  mirtis "man." 

Danjon astrolabe 
  
	    +    
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ostorlab-e Dânžon 
 
Fr.: astrolabe de Danjon    

A modern unportable astrolabe which is used for high precision measuring of stellar and geographical 
coordinates. The instrument uses the simultaneous observations of two images of the same star, one of the 
images formed directly by the lower face of a prism and the other by the light rays reflected first from a 
mercury bath and then by the upper face of the prism. The images coincide when the zenithal distance of 
the star attains a prefixed value (Gauss method of equal altitudes,  almucantar). Apart from astrometry, 
the Danjon astrolabe was used for studying the Earth's rotation and is currently used for solar radius 
measurements. 

  astrolabe. After André  Danjon (1890-1967), French astronomer, who developed the instrument at the 
Strasbourg Observatory before the Second World War and at the Paris Observatory in 1948. The concept 
of prism astrolabe was initially invented by the French Auguste Claude (1858-1938) around 1900 and was 
later modified in collaboration  with Ludovic  Driencourt (1861-1940). 

dark 
  	    
târik (#) 
 
Fr.: sombre, obscur, noir    

Having very little  or no light. 

M.E. derk, O.E. deorc, from P.Gmc. *derkaz. 

Târik, Mid.Pers. târig  "dark," târ  "darkness," Av. tara- "darkness," tarya- "dark," cf. Skt. támisrâ- 
"darkness, dark night," L. tenebrae "darkness," Hittite taš(u)uant- "blind,"  O.H.G. demar "twilight." 

dark adaptation 
    	    
niyâveš bé târiki 
 
Fr.: adaptation à l'obscurité    

The automatic adjustment of the iris and retina of the eye to allow maximum vision in the dark, following 
exposure of the eye to a relatively brighter illumination. 

  dark;   adaptation. 

dark current 
  	  	    
jarayân-e târiki 
 
Fr.: courant d'obscurité    

Current generated in an electronic detector by thermal effects, even in the absence of input signal. In a  
CCD detector, the current rises from thermal energy within the silicon lattice comprising the CCD. These 
electrons are captured by the CCD's potential wells and counted as signal.  dark current noise. 

  dark;   current. 

dark current noise 
    	  	    
nufe-ye jarayân-e târiki 

330
 
Fr.: bruit  du courant d'obscurité    

In a   CCD detector, statistical fluctuation of  the   dark current, equal to the square root of the dark 
current. CCDs can be cooled either with thermoelectric coolers or liquid nitrogen to reduce this effect. 
Ideally, the dark current noise should be reduced to a point where its contribution is negligible over a 
typical exposure time. 

  dark;   current;    noise. 

dark energy 
  	+  	    
kâruž-e târik 
 
Fr.: énergie noire    

In cosmology, a hypothetical form of energy that fills  all the space and tends to increase the rate of 
expansion of the Universe. Assuming the existence of dark energy is a way to explain recent observations 
that the Universe appears to be expanding at an incresing rate ( accelerating Universe). Dark energy 
seems to be a kind of anti-gravity force. Where gravity pulls things together at the more local level, dark 
energy tears them apart on the grander scale. In the standard model of cosmology, dark energy currently 
accounts for almost 74% of the total mass-energy of the Universe. Two proposed forms for dark energy 
are the  cosmological constant and exotic matter such as  quintessence. 

  dark;   energy. 

dark exposure 
  	  	    
nurdâd-e târiki 
 
Fr.: pose d'obscurité    

CCD frame obtained with closed shutters in the absence of any light source, in order to estimate the dark 
current of the detector. 

  dark;   exposure. 

dark fringe 
  	   	    
fariz-e târik (#) 
 
Fr.: frange noire    

One of the successive dark and light bands produced by diffraction or interference of light. 

From O.Fr. frange, from V.L.  *frimbia  alteration by metathesis of L. fimbria  "fringe, edge of garment." 

Fariz, variants farviz, farâviz "fringe,  edge of garment." 

dark halo 
    	    
hâle-ye târik 
 
Fr.: halo sombre    
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A vast region surrounding a galaxy where dynamical tracers reveal a large amount of hidden mass. The 
halo has considerable mass but relatively low luminosity, suggesting the presence of a lot of  dark 
matter. 

  dark;   halo. 

dark matter 
    	    
mâdde-ye târik (#) 
 
Fr.: matière noire    

Matter that has no radiation and therefore cannot be detected directly, but whose presence can be inferred 
from dynamical phenomena produced by its gravitational influence. The existence of dark matter is 
deduced mainly from the rotational speeds of galaxies, velocities of galaxies in clusters, gravitational 
lensing by galaxy clusters, and the temperature distribution of hot gas in galaxies and clusters of galaxies. 
Dark matter plays also a central role in cosmic structure formation. 

The concept of dark matter was first introduced by J.H. Oort (1932, Bull. Astron.  Inst. Netherlands, 6, 
249), who studied the vertical motions of the stars in the solar neighborhood and found that the visible 
matter could account for at most 50% of the derived surface density.  dark;   matter. 

dark matter candidate 
      	    
nâmzad-e mâdde-ye târik (#) 
 
Fr.: candidat matière noire    

The composition of dark matter being unknown, a hypothetical physical entity capable of accounting for 
the corresponding observed phenomena. The main candidates are: hypothetical elementary particles such 
as WIMPs and axions, ordinary and heavy neutrinos, and clouds of neutral hydrogen gas. 

  dark;   matter; candidate, from  L. candidatus "clothed in white"  (i.e. candidate for office), from 
candidus "shining white," from  candere "to shine," cf. Skt. cand- "to shine," candra "bright;  the Moon;" 
PIE base *kand- "to glow, to shine." 

Nâmzad "candidate," from nâm "name" (Mid.Pers. nâm, O.Pers./Av. nâman-, Skt. nama-, Gk. onoma, 
onuma, L. nomen; PIE *nomen-) + zad, p.p. of zadan "to strike" (Mid.Pers. zatan, žatan, O.Pers./Av. jan-, 
gan- "to strike, hit, smite, kill,"  Skt. han- "to  strike, beat," Gk. theinein "to strike,"  L. fendere "to strike, 
push," Gmc *gundjo "war, battle;"  PIE *gwhen- "to strike, kill");  mâddé  matter; târik   dark. 

dark nebula 
     	    
miq-e târik 
 
Fr.: nébuleuse sombre    

An interstellar cloud of absorbing matter whose dust particles obscure the light from stars beyond it and 
give the cloud the appearance of a dark, starless region. 

  dark;   nebula. 

data 
      
dâdehâ (#) 
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Fr.: données    

Items of information. 

L. data, plural of    datum. 

Dâdehâ, plural of dâdé  datum. 

data acquisition 
        
alfanješ-e dâdehâ 
 
Fr.: acquisition  de données    

The process of controlling telescope operations during observation and obtaining data. 

  data; acquisition, from  L. acquisitionem, from acquirere  "get in addition," from    ad- "extra"  + 
quærere "to search for, obtain." 

Alfanješ, verbal noun of alfanjidan (variant alfaqdan)  "to acquire, get," Bactrian /IR/L;    "to acquire," 
Sogdian E2'yz "to acquire, gain, get;"  data. 

data analysis 
       ~    
ânâlas-e dadehâ, ânâkâvi-ye ~ 
 
Fr.: analyse de données    

The evaluation of reduced data;  data reduction. 

  data;   analysis. 

data archive 
        
bâygâni-ye dâdehâ (#) 
 
Fr.: archive de données    

Any extensive record or collection of data, observational (usually obtained with a particular instrument) or 
theoretical (grid of models usually regarding a particular branch of astrophysics). 

  data;   archive. 

data bank 
          
bânk-e dâdehâ, dâdé bânk (#) 
 
Fr.: banque de données    

A set of data related to a given subject and organized in such a way that it can be consulted by users. 

  data; bank, from M.Fr. banque, from O.It.  banca "table," because of "the moneylender's exchange 
table," from P.Gmc. *bankiz (O.H.G.  bank "bench"). 

Bânk, from Fr. banque, see above; dâdehâ, plural of dâdé datum. 
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data number (DN) 
  	       
šomâr-e dâdehâ 
 
Fr.:    

Unit of the analog-to-digital  conversion system of a CCD apparatus. For example a 16 bit system may use 
a maximum of 65536 DN. The acronym ADU,  for analog-to-digital  unit,  is also used. 

  data;   number. 

data processing 
       
dâdé âmâyi (#) 
 
Fr.: traitement de données    

Systematic operations on data, such as handling, merging, sorting, and computing. 

  data;   processing. 

data processor 
       
dâdé âmâ (#) 
 
Fr.: processeur de donées    

A machine for handling data in   data processing. 

  data;   processor. 

data reduction 
        
bâzhâzeš-e dâdehâ 
 
Fr.: réduction  de données    

The process of converting crude observational data into usable information for scientific interpretation, by 
correcting, rearranging, ordering, and simplifying. 

  data;   reduction. 

database 
        
pâygâh-e dâdehâ (#) 
 
Fr.: base de données    

A combined and coordinated set of data that supplies information for a specific purpose in a variety of 
forms. 

Database, from   data + base, from O.Fr. bas, from L. basis "foundation,"  from Gk. basis "step, 
pedestal," from bainein "to step." 

Pâygâh "base," from pây, pâyé "base" (from pâ, pây "foot," from Mid.Pers. pâd, pây, Av.  pad-, Skt. pat, 
Gk. pos, gen. podos, L. pes, gen. pedis; PIE *pod-/*ped-) + gâh "place" (O.Pers. gu-, Av. gtav-, gtu- 
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"place, throne, spot;" cf. Skt. gâtu- "going, motion;  free space for moving; place of abode;" PIE *gwem- 
"to go, come); dâdehâ data. 

date 
      
gâhdâd 
 
Fr.: date    

A particular day, month, and year at which some event happened or will happen. 

Date, from O.Fr. date, from M.L.  data, from datus "given,"  p.p. of dare "to give, grant, offer,"  from PIE 
base *do- "to give" (cf. Pers. dâdan "to give," as below). The Roman convention of closing a document by 
writing "given"  and the day and month (meaning "given to messenger") led to data becoming a term for 
"the time stated." 

Gâhdâd, from gâh "time" (Mid.Pers.  gâh, gâs "time;" O.Pers. gu-; Av. gtav-, gtu- "place, throne, 
spot;" cf. Skt. gâtu- "going, motion;  free space for moving; place of abode;" PIE *gwem- "to go, come") + 
dâd "given," as in Latin; p.p. of dâdan "to  give" (Mid.Pers. dâdan "to give,"  O.Pers./Av. d- "to give, 
grant, yield," Av.  daditi "he gives," Skt. dadáti "he gives," Gk. didomi "I  give;"  akin to L. data, as 
above).  
Note: In current Persian a single term, târix (	), is used for two different but related concepts: date 
and history. This may be confusing,  history  (	). 

dating 
      
senn yâbi (#) 
 
Fr.: datation    

Use of appropriate techniques to estimate the age of geological specimens or astronomical objects such as 
meteorites. 

Verbal noun of date, from O.Fr. date, from M.L.    data. 

Sen yâbi, from Ar. sen "age" + yâbi verbal noun of yâftan, yâbidan "to find, discover; to obtain, acquire," 
Mid.Pers. ayâftan, ayâpênitan "to reach, attain," Manichean Mid.Pers. 'y'b "to attain," Parthian, Sogdian 
(+ *pati-)  pty'b "to reach, obtain," Av.  ap- "to reach, overtake," apayeiti "achieved, reached," Skt. âp- "to 
reach, gain," âpnoti "reaches, gains," Gk. hapto, haptomai "to touch, cling to, adhere to," L. apiscor 
"touch, reach;" PIE base *ap- "to take, reach." 

datum 
      
dâdé (#) 
 
Fr.: donnée    

A single piece of information,  as a fact, statistic, or code.  
Any numerical or geometric quantity which  serves as a reference or a base for measurement of other 
quantities.  
Surveying: Any basis level (surface, line, or point) used as a reference in measuring elevations. 

L. datum "given," neuter p.p. of dare "to give,  offer," cf. Av.  and O.Pers. d- "to give, grant, yield," Av. 
daditi "he gives," Skt. dadáti "he gives," Gk. didomi "I  give," PIE base *do- to give." 
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Dâdé "given," p.p. of dâdan "to give,"  Mid.Pers. dâdan "to give," O.Pers./Av.  d- "to give, grant, yield," 
akin to L. data, as above. 

daughter 
  	    
doxtar (#) 
 
Fr.: noyau fils    

A term used in nuclear physics to denote a nuclide produced by the radioactive decay of another nuclide. 

From M.E. doughter, O.E. dohtor, from  P.Gmc. *dochter (Ger. Tochter), from PIE *dhug(h)ter-; cf.  Av. 
dugdar-, dudar-, Mod.Pers. doxtar, Skt. duhitár-, Gk. thygater, Arm. dowstr, Lith. dukte. 

Doxtar, from Mid.Pers. duxtar,  duxt, O.Pers. *duxçi-, Av. dugdar-, dudar-, cognate with daughter, as 
above. 

dawn 
         
pegâh (#), sepidedam (#), bâmdâd (#) 
 
Fr.: aube, point du jour,  aurore    

The first daylight in  the sky before sunrise, equivalent to morning astronomical  twilight;  opposed to  
dusk. 

M.E. dawen (v.), from O.E. dagung, from dagian "to  become day," from root of dæg  day. 

Pegâh, from Mid.Pers. pa gâh, from pa "to; for; in;  on; with;  by; according to," O.Pers. up, Av. upa 
"towards, with, on, in, in  the time of" (cf. Skt. úpa "towards, together with, under, near to, on," Gk. hypo 
"under, below," L. sub "under," Ger. auf, E. up; PIE *upo  "under, up from under, over") + gâh "time," 
O.Pers. gu-, Av. gtav-, gtu- "place, throne, spot" (Skt. gátu- "going, motion; free space for moving; 
place of abode," PIE *gwem- "to go, come").  
Sepidedam, from sepidé "whitish; dawn," from sepid "white (Mid.Pers. spêt, Av. spita- "white,"  Skt. 
veta- "white," Lith. sviesti "to shine," svaityti "to  brighten," P.Gmc. *khwitaz, O.E. hwit,  E. white, Ger. 
weiss, PIE *kwintos/*kwindos "bright")  + dam "moment, time; to  blow, breathe; smoke" (Mod./Mid.Pers. 
damidan "to blow, breathe," Av. d
mainya- "blowing  up,"  Skt. dahm- "to blow,"  dhámati "blows," Gk. 
themeros "austere, dark-looking," Lith. dumti "to blow,"  PIE dhem-/dhem- "to smoke, to blow").  
Bâmdâd, from Mid.Pers. bâmdât, Av. bmya- "the dawn," from b- "to shine" (cf. Skt. bh- "light, 
brightness," Gk. phainomai "to appear, shine, gleam," Arm. banam "to open, uncover," PIE *bh- "to 
shine"). 

day 
  	    
ruz (#) 
 
Fr.: jour    

The length of time it takes Earth (or a planet) to rotate once on its axis relative to some external reference. 
The day is measured in several ways, depending on this reference,  sidereal day;  solar day;  mean 
solar day. 

O.E. dæg, from P.Gmc. *dagaz (Ger. Tag), from PIE base *dhegh-. Not related to L. dies (from *dyeu- "to 
shine"), but rather to Av. dag- "to burn," dažaiti  "burns," Skt. dah- "to burn,"  dáhati, Gk. tephra "ash," L. 
fovere "to boil," Lith.  dagas "hot season," O.Prus. dagis "summer." 
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Ruz "day," from Mid.Pers. rôc, O.Pers. raucah-, Av. raocah- "light,  luminous;  daylight," Skt. roka- 
"brightness, light," cognate with Gk. leukos "white,  clear," L. lux "light"  (also lumen, luna), PIE base 
*leuk- "light,  brightness". The Persian words rowšan "bright, clear," foruq "light,"  and afruxtan "to light, 
kindle" also belong to this family,  as well as the E. light, Ger. Licht, and Fr. lumière. 

daylight saving time 
    	   ~    
vaxt-e nur anduzi 
 
Fr.: heure d'été    

A system of adjusting the official local  time in some countries in order to provide a better match between 
the hours of daylight and the active hours of work and school. The "saved" daylight is spent on evening 
activities which get more daylight, rather than being "wasted" while people sleep past dawn. Although 
known also as summer time, it includes the spring season and nearly half of autumn. 

  day;   light;  saving, from save, from O.Fr. sauver, from L.L. salvare "to  secure," from L. salvus 
"safe," PIE *solwos, from base *sol- "whole"  (cf. O.Pers. haruva-, Av. haurva-  "whole, intact," Mod.Pers. 
har "every, all; any," Skt. sarva- "whole,  entire," Gk. holos "whole");    time. 

Vaxt, written vaqt but pronounced vaxt, is a Pers. word meaning "portion (of time)". Its variants 
and related words in Mod./Mid.Pers. are: baxt "what is alloted, fate, fortune," baxš "portion, part, 
division," baxšidan, baxtan "to divide,  distribute, grant," Av.  base bag- "to attribute, allot, distribute," 
baxš- "to apportion, divide, give to," baxta- "what  is alloted (luck, fortune),"  baxdra- "part, portion," 
baa- "master, god," O.Pers. bji- "tribute, tax," cf. Skt. bhaj- "to share, divide, distribute, apportion," 
bhájati "divides,"  bhakta- "alloted; occupied with;  a share; food or a meal, time of eating?," Gk. phagein 
"to eat (to have a share of food)"; PIE base *bhag- "to share out, apportion."  
nur  light.  
anduzi, verbal noun of anduxtan "to save; acquire, gather," from Mid.Pers. handôxtan, handôz- "to gain, 
acquire, amass," from *ham-tuj-, from ham- "together,"   com- + *tuj-  "to  save, gather, (re)pay," cf. Skt. 
tuj- "to promote, be strong, move quickly." 

daytime 
  	    
ruzhangâm (#) 
 
Fr.: temps de jour    

The time interval when the Sun is above the horizon for a given position. 

  day;   time. 

Ruzhangâm, from ruz day + hangâm "time, hour, season," Mid.Pers. hangâm "time, epoch, season," Av. 
ham-gam- "to meet together," from ham- "together,"   com- + gam- "to come; to go," jamaiti  "goes," 
O.Pers. gam- "to come; to go," Mod.Pers. âmadan "to come," Skt. gamati "goes," Gk. bainein "to go, 
walk, step," L. venire "to come," Tocharian A  käm- "to come," O.H.G. queman "to come," E. come; PIE 
root *gwem- "to go, come." 

de Broglie equation 
      	    
hamugeš-e de Broglie 
 
Fr.: équation de de Broglie    

According to de Broglie's theory, which has been verified by experiments, every particle of matter, 
whatever its nature, has a characteristic wavelength associated with its wavelike quantum aspect. The de 
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Broglie equation gives the equivalent wavelength of a moving particle:  = h/mv, where h is Planck's 
constant, m the mass of the particle, and v its velocity.  de Broglie wavelength. 

Named after Louis Victor de Broglie  (1892-1987), French physicist, creator of a new field in physics, 
wave mechanics, who won the Nobel prize in physics in 1929.  equation 

de Broglie wavelength 
  -
  	    
mowjtul-e de Broglie 
 
Fr.: longueur d'onde de Broglie    

The wavelength of the wave associated with a particle as given by the  de Broglie equation. 

  de Broglie equation;   wavelength. 

de Sitter Universe 
     	    
giti-ye de Sitter 
 
Fr.: Univers de de Sitter    

A solution to Einstein's field  equations of General Relativity which contains no ordinary matter, but a 
positive cosmological constant. The Universe expands exponentially forever. 

After the Dutch mathematicain and physicist Willem  de Sitter (1872-1934) who worked out the model in 
1917;   universe. 

Giti  universe. 

de- 
  - 	-    
vâ- (#), foru- (#) 
 
Fr.: de-    

A prefix occurring  in loanwords from L.  to indicate: 1) Opposition, reversal: decentralize, decode, 
deactivate, de-emphasis 2) Removal from: dethrone. 3) Reduction, degradation: declass, devalue. 4) 
reversal: detract, detect. 5) Derivation from: derive, deverbative. 

M.E., from O.Fr. de-, des-, partly from L.  de- "from, down, away,"  and partly from L.    dis-. 

Prefix vâ- denoting "reversal, opposition; separation; repetition; open; off; away," variant of bâz-, from 
Mid.Pers. abâz-, apâc-; O.Pers. apa- [pref.] "away, from;" Av.  apa- [pref.]  "away, from," apaš [adv.] 
"towards the back;" cf. Skt. ápñc "situated behind."  
Foru- "down, downwards; below;  beneath," Mid.Pers. frôt "down, downwards," O.Pers. fravata "forward, 
downward," Skt. pravát- "a sloping path, the slope of a mountain." 

de-excitation 
  	      
foru-angizeš 
 
Fr.: désexcitation    

Transition from an excited energy state to a lower energy level, as in spectral line formation or particle 
emission from an atomic nucleus. 
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From  de- +  excitation. 

de-orbit (v.) 
  	    
vâmadâridan 
 
Fr.: désorbiter    

To cause a spacecraft to leave its operational orbit to enter a descent phase or to change course. 

From  de- +  orbit. 

de-orbiting 
  	    
vâmadâreš 
 
Fr.: désorbitage    

Of a spacecraft, the act or process of departing from an operational orbit.  de-orbit (v.). 

Noun form of  de-orbit. 

de-redden (v.) 
  	    
vâsorxidan 
 
Fr.: dérougir    

To correct the intensity or flux of a spectral line by eliminating the reddening effect of interstellar dust. 

De-redden, from  de- + redden verb of  red. 

Vâsorxidan, from vâ- de- + sorxidan verb of sorx red. 

de-reddened magnitude 
  	  	    
borz-e vâsorxidé 
 
Fr.: magnitude dérougie    

A magnitude which has been corrected for the interstellar reddening. 

De-reddened, p.p. of  de-redden (v.);  magnitude. 

Borz magnitude; vâsorxidé p.p. of vâsorxidan de-redden (v.). 

de-reddening 
  	    
vâsorxeš 
 
Fr.: dérougissement    

The process that de-reddens. The state of being de-reddened. 

Verbal noun of  de-redden (v.). 
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debias (v.) 
  	     
varak zodudan 
 
Fr.: soustraire le biais    

To substract the  bias from a flat-field  or science frame obtained using an electronic detector. 

Debias, from   de- +   bias. 

Varak zodudan, from varak  bias + zodudan "to polish, clean," Mid.Pers. uzdtan, Av. uzd-, from uz- 
ex- + d- "make, create." 

debiasing 
  	     
varak zodâyi 
 
Fr.: soustraction du biais    

The perocess of removing the  bias from a flat-field  or science frame.  debias (v.) 

Verbal noun of   debias (v.). 

deblend (v.) 
       
tuham zodudan 
 
Fr.: séparer les composantes    

In spectroscopy, to resolve a  blend into its constituent spectral lines. 

Deblend, from   de- +   blend. 

Tuham blend + zodudan "to polish, clean," Mid.Pers. uzdtan, Av. uzd-, from uz- ex- + d- "make, 
create." 

deblending 
       
tuham zodâyi 
 
Fr.: séparation des composantes    

The process or state of deblending,  deblend (v.) 

Verbal noun of   deblend (v.) 

deblur (v.) 
      	     
tigidan, tig kardan 
 
Fr.: affiner    

To increase the spatial resolution or the clearness of an image; same as  sharpen.  deconvolve. 

Deblur, from    de- +   blur (v.) 
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Tigidan "to sharpen," from tig  "sharp," variants tiz, tež, tej, tij, tiq, Mid.Pers. tigr,  têz, têž "sharp," O.Pers. 
tigra- "pointed,"  tigra.xauda- "pointed  helmet (epithet of Scythians)," Av. tira- "pointed," tiray- 
"arrow," tiži.arštay-  "with  the pointed spear," cf. Skt. tikta- "sharp, pungent, bitter," tejas- "sharpness, 
edge, point or top of a flame;" PIE base *st(e)ig- "to stick; pointed." Cognates in other IE languages: Gk. 
stizein "to prick, puncture," stigma "mark made by a pointed instrument," L. in-stigare  "to goad," O.H.G. 
stehhan, Ger. stechen "to stab, prick," Du. stecken, O.E. sticca "rod, twig, spoon," E. stick. 

deblurring 
         
tigeš, tigi 
 
Fr.: affinage    

The process or state of making an image sharper.  deblur (v.); same as sharpening.  deconvolution. 

Verbal noun of   deblur (v.). 

debris 
      
tifâl 
 
Fr.: débris    

The remains of anything broken down or destroyed; rubble; ruins.  
Astro.:   debris disk;   orbital  debris.  
Geology: An accumulation of loose fragments of rock. 

From Fr. débris, from M.Fr.  débriser "break down, crush," from O.Fr. debrisier,    de- + brisier "to 
break," from L.L.  brisare. 

Tifâl, from  tif "rubbish, sweepings, debris" + -al relation suffix    -al. 

debris disk 
  	       
gerde-ye tifâl 
 
Fr.: disque de débris    

A disk developing around a star after the dissipation of the  protoplanetary  disk of gas and dust whose 
material was used in the formation of planets during the first 10 million years. The resulting debris disk is 
mainly composed of residual   planetesimals analogous to  asteroids,   comets, and  Kuiper Belt 
Objects in the Solar System. Their mutual collisions produce observable dust emission in a belt 
encompassing the planetary system. 

  debris;   disk. 

debye (D) 
      
debey (#) 
 
Fr.: debye    

A unit of electrical  dipole moments, equal to 10-18 electrostatic units (e.s.u.). 
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After Peter Joseph Wilhelm Debye (1884-1966), Dutch-born American, who made important studies in 
the conductivity of electricity  by salt solutions and in the heat capacity of solids. He received the 1936 
Nobel Prize in chemistry for his work  on the structure of molecules. 

deca- 
  -    
dekâ- (#) 
 
Fr.: déca-    

Prefix meaning "ten" and "ten times" used in terms belonging to the metric system. 

From Fr. déca-, from L. deca-, dec-, from Gk. deka "ten;" cf. Av.  dasa "ten," Mod.Pers. dah "ten," Skt. 
dasa, PIE *dekm (Dan. ti, Du. tien, Ger. zehn, E. ten, Fr. dix). 

Dekâ-, from Fr. as above. 

decay (n.) 
   	    
tabâhi (#), forupâši (#) 
 
Fr.: désintegration    

Noun form of   decay (v.).   disintegration. 

  decay (v.) 

Tabâhi, noun form of tabâh "spoiled, ruined, destroyed," Mid.Pers. tapâh "spoiled, destroyed." Maybe 
related to Mod.Pers. tâb "affliction, pain, torment; heat, burning," tab "fever,"  tâbidan, tâftan "to  shine," 
tafsidan "to become hot," Av. tp-, taf- "to warm up, heat," tafsat "became hot," tpaiieiti "to create 
warmth," cf. Skt. tap- "to  spoil, injure, damage; to suffer; to heat, be/become hot," tapati "burns," L. 
tepere "to be warm," tepidus "warm," PIE base *tep- "warm." 

decay (v.) 
      
tabâhidan (#) 
 
Fr.: se désintegrer    

Of a radioactive nucleus, to disintegrate spontaneously into one or more different nuclei, accompanied by 
the emission of alpha or beta particles, positrons, and/or gamma rays.  
Of a spacecraft, a gradual decrease in the radius of its orbit over time, caused by aerodynamic drag of the 
atmosphere and other forces. The rate of orbit decay rises as the spacecraft falls and encounters increasing 
atmospheric density, eventually resulting in reentry. 

From O.Fr. decair, from V.L.  *decadere "to fall  off,"  from L.  cadere "to fall,"  PIE base *kad- "to fall"  (cf. 
Pers. Gilaki katan "to fall,"  ba.ka.tam "I fell,"  dakatan "to fall  (in a marsh, in a pit)," vakatan "to fall  from 
tiredness, be exhausted," fakatan "to fall from (lose) reputation," Pers. Laki: katen "to fall," kat "he fell," 
beko "fall!,"  Pers. Tabari: dakt "fallen," daktn "to crash down," dakt.gu "stray cow," Arm. chacnum 
"to fall"). 

Tabâhidan, verbal form of tabâhi   decay (n.). 

decay time 
        
zamân-e tabâhi (#) 
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Fr.: temps d'amortissement    

The time required for the amplitude of a vibrating system to decrease to 1/e of its initial value.  
Of an orbiting object, its lifetime  in a nonstable orbit. 

  decay (n.);   time. 

decelerate (v.) 
  )     
vâšetâbidan (#); vâšetâbândan (#) 
 
Fr.: décélérer    

(v.intr.) To slow  down. (v.tr.) To decrease the velocity of. 

From   de- + (ac)celerate, from   accelerate (v.). 

Vâšetâbidan, from vâ-  de- + šetâbidan accelerate (v.). 

deceleration 
      
vâšetâb (#) 
 
Fr.: décéleration    

The act or process of moving, or of causing to move, with decreasing speed. Sometimes called negative 
acceleration. 

Verbal noun of decelerate (v.). 

deceleration parameter 
  	      
pârâmun-e vâšetâb 
 
Fr.: paramètre de décéleration    

A parameter designating the rate at which the expansion of the Universe is slowing down owing to the 
braking gravitational effect of the matter content of the Universe. 

  deceleration;   parameter. 

deci- 
  -    
desi- (#) 
 
Fr.: déci-    

Prefix used in the metric system to mean on-tenth. 

From Fr. déci-, from L. decimus "tenth," from  decem "ten," cf. Av. dasa "ten," Mod.Pers. dah "ten," Gk. 
deka, Skt. dasa, PIE *dekm (Dan. ti, Du. tien, Ger. zehn, E. ten, Fr. dix). 

Desi-, from Fr. déci-, as above. 

decimetric wave 
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    	       
mowj-e desimetri (#) 
 
Fr.: onde décimétrique    

An electromagnetic radio wave having wavelengths between 10 cm and 1m, orresponding to a frequency 
between 300 and 3,000 Mega Hertz. It is naturally emitted by various astronomical objects. 

Decimetric, from    deci- + from Fr. métrique,   metric;    wave. 

Mowj  wave; desimetri, from décimétrique, as above. 

declination 
      
vâkil 
 
Fr.: déclinaison    

1) Angular distance (symbol E) from the celestial equator. One of the coordinates, with  right ascension, 
that defines the position of a heavenly body in the equator system. Declination is measured positively (+) 
north or negatively (-) south of the celestial equator from 0° to 90°.  
2) Angle between geographic North and magnetic North (symbol D). 

From O.Fr. déclinaison from L. declinatio,  declination-, from  declinatus p.p. of declinare "to turn  away, 
inflect," from    de- + clinare "to  bend," cf. Gk. klinein  "to cause to slope, slant, incline," Skt. sri- "to 
lean," O.Pers. ray-, Av. sray- "to lean," Mod.Pers. kil "bent, inclined, slant," PIE base *klei- "to  lean, 
incline" from  which is also derived P.Gmc. *khlinen (Ger. lehnen, E. lean). 

Vâkil, from prefix  vâ- "away" + kil  "bent, crooked, inclined"  [Dehxodâ], Mid.Pers. xwahl "bent, crooked" 
(Mod.Pers. dialectal/colloquial variants kowleh, cowleh, cowl, caval, xohl, xohal, hol),  cf. Skt. kûla- 
"slope, declivity;"  PIE base *klei-, as above.  inclination 

declination axis 
        
âse-ye vâkil 
 
Fr.: axe de déclinaison    

The axis to which the telescope tube is fastened in an  equatorial mounting. 

  declination;   axis. 

declination circle 
  	   	  ~    
parhun-e vâkil, dâyeré-ye ~ 
 
Fr.: cercle de déclinaison    

For a telescope with an  equatorial mounting, a graduated circle attached to the  declination axis that 
shows the  declination  to which the telescope is pointing. 

  declination;   circle. 

decompose (v.) 
      
vâhamnehâdan 
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Fr.: décomposer    

Of a physical force or entity or chemical substance, to separate or break into constituent parts or elements. 

From   de- +   compose (v.). 

decomposition 
      
vâhamneheš 
 
Fr.: décomposition    

The process or the state of breaking down a physical entity or an organic material. 

From   de- +   composition. 

decompress (v.) 
      
vâtanjidan 
 
Fr.: décomprimer    

To cause to undergo  decompression. 

  de- +   compress (v.). 

decompression 
      
vâtanješ 
 
Fr.: décompression    

1) A gradual decrease in surrounding  pressure, especially the controlled decrease in pressure that 
divers undergo after working in deep water or breathing compressed air.  
2) Computers: The restoration of compressed electronic data to their full size. 

  de- +   compression. 

deconvolution 
      
vâhamâgiš 
 
Fr.: déconvolution    

A mathematical operation that allows to restore the original input signal, such as an astronomical image or 
spectrum, to its state before being affected by the  atmospheric turbulence and the  transfer function 
of the instrument.   convolution. 

From   de- +   convolution. 

deconvolution algorithm 
  	      
xârazmik-e vâhamâgiš 
 
Fr.: logiciel  de déconvolution, algorithme ~ ~    
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An algorithm used to improve the resolution of an image particularly when the convolving  function is well 
defined. Also called deconvolution code. 

  convolution;   algorithm. 

deconvolve (v.) 
      
vâhamâgišidan 
 
Fr.: déconvoluer    

Verbal form of    deconvolution. 

From   de- +   convolve (v.). 

decouple (v.) 
  	     
vâjafsaridan, vâjoftidan 
 
Fr.: découpler    

1) To separate or detach; to cause to become disconnected or divergent.  
2) Electronics: To reduce or eliminate the coupling of (one circuit  or part to another).  
3) Physics: To decrease or eliminate the shock waves of a nuclear explosion by having it take place 
underground. 

  de- +   couple (v.). 

decoupling 
  	     
vâjafsari, vâjofteš 
 
Fr.: découplage    

1) General: Verbal noun of decouple (v.).  
2) Cosmology: In the early history of the Universe, separation of matter and radiation due to their non-
interaction. At a redshift of 1000, that is about 400,000 years after the Big Bang, the temperature would 
have cooled to the point (4000 degrees Kelvin) where electrons and nuclei can recombine and form neutral 
hydrogen atoms. Since atoms do not scatter the radiation appreciably, free electrons were lacking, and the 
Universe became transparent to radiation. Same as  recombination. 

  de- +   coupling. 

decoupling era 
  	  	 ~     
dowrân-e vâjafsari, ~ vâjofteš 
 
Fr.: époque du découplage    

The era some 400,000 years after the  Big Bang, when the cosmic  blackbody radiation was last 
scattered by the matter.  decoupling. Same as  recombination era. Same as decoupling epoch. 

  decoupling;   era. 

decrease (n.) 
      
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kâheš (#) 
 
Fr.: décroissance    

The act or process of decreasing; condition of being decreased. 

  decrease (v.). 

Kâheš verbal noun, from kâh- present stem of kâhidan decrease (v.) + noun suffix -š. 

decrease (v.) 
       
kâstan, kâhidan (#) 
 
Fr.: décroitre    

(v.tr.) To cause to diminish, to make less. (v.intr.) To diminish or  lessen in extent, quantity, power, etc. 

Decrease, from M.E. decres (n.), decresen (v.), from O.Fr. descreistre, from L. decrescere, from  de- + 
crescere "to grow,"   crescent. 

Kâstan, kâh-, from Mid.Pers. kâhitan, kâstan, kâhênitan "to decrease, diminish, lessen," Av. kasu- "small, 
little"  (Mod.Pers. keh), Proto-Iranian *kas- "to be small, diminish, lessen." 

decrement 
      
kâhé 
 
Fr.: décrément    

The amount lost in the process of decreasing.  
Math.: The quantity by which  a variable is decreased. A negative  increment.  
Physics: 1) The ratio of the amplitude of an oscillation to that of its succeeding oscillation in an 
underdamped vibrating system. 2) The intensity ratio of a series of spectral lines of the same nature, such 
as  Balmer decrement. 

L decrementum, from decre(tus),  decrease (v.) + -mentum noun suffix -ment. 

Kâheh, from kâh- present stem of kâhidan decrease (v.) + noun suffix -é. 

deduce (v.) 
  	  	    
foruhâxtan, foruhâzidan 
 
Fr.: déduire    

To derive as a conclusion from facts or premises. 

L. deducere "to lead down, derive," from   de- "down"  + ducere "to lead." 

Foruhâxtan, foruhâzidan, from foru-  "down,"    de- + Mid.Pers. hâxtan, hâzidan "to lead, guide, 
persuade," Av. hak-, hacaiti "to attach oneself to, to join," cf. Skt. sacate "accompanies, follows," Gk. 
hepesthai "to follow,"  L. sequi "to follow;"  PIE *sekw-  "to follow." 

deduction 
  	     
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foruhâzeš 
 
Fr.: déduction    

The act or process of deducting; something that is or may be deduced.  
A process of reasoning in which a conclusion is derived from the premises presented without a need for 
additional information. 

Verbal noun from   deduce (v.). 

deep 
  +	    
žarf (#) 
 
Fr.: profond    

General: Extending well inward  from an outer surface or back from an edge.  
Great in measure; intense.  deep exposure.  
Of colors, dark and vivid. 

O.E. deop, from P.Gmc. *deupaz, from PIE *d(e)u- "deep, hollow." 

Žarf "deep," Gilaki  jalf, jal,  Tabari jol, jal,  jul, Baluci  jahl, Mid.Pers. zufr, Av.  jafra-  "deep." 

deep exposure 
  	  +	    
nurdâd-ežarf 
 
Fr.: pose profonde    

An exposure in which the detector shutter remains open for a relatively long time in order to bring out the 
weaker features of the observed object. In practice a deep exposure with a CCD detector is usually 
obtained from co-addition of shorter exposures. 

  deep;  exposure. 

deep field 
    +	    
meydân-e žarf 
 
Fr.: champ profond    

An area on the sky whose image is obtained with a deep exposure, such as  Hubble Deep Field. 

  deep;  field. 

deep image 
  1	    +	    
tasvir-e žarf 
 
Fr.: image profonde    

An image obtained using a deep exposure to reveal the weak features of the object. 

  deep;  image. 
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defect 
  )     
âk; kâst (#) 
 
Fr.: défaut    

General: Something or a lack of something that results in incompleteness, inadequacy, or imperfection.  
Crystals: A discontinuity  in the arrangement of atoms, ions, or electrons.  
Cosmology:  cosmic defect. 

From L. defectus "failure," from  p.p. of deficere "to fail,  desert," from   de- "down, away" + facere "to 
do," (cf. Fr. faire, Sp. hacer), from  PIE base *dhe- "to put, to do" (cf. Av.  dadaiti "he puts," Skt. dadhati 
"puts, places," Hitt. dai- "to  place," Gk. tithenai "to put." 

Âk "defect, blemish;" Mid.Pers. ak, âk "evil, harm;"  Av. aka- "bad, wicked;"  cf. Skt. aka- "pain , trouble."  
Kâst "loss," from kâstan, kâhidan "to decrease, lessen, diminish," from Mid.Pers. kâhitan, kâstan, 
kâhênitan "to decrease, diminish, lessen;" keh "small, little, slender;" Av. kasu- "small, little;"  Proto-
Iranian *kas- "to be small, diminish,  lessen." 

deferent 
    
    
falak-e hâmel (#) 
 
Fr.: déférent    

In Ptolemy's geocentric model, the circle around the Earth in which the center of the  epicycle of a body 
was thought to move. 

Deferent, from L. deferent-, pr.p. of deferre "to carry from  or down, transfer" from    de- + ferre "to 
carry, bear," from PIE *bher- "to  bear, to carry, to take" (cf. O.Pers./Av. bar- "to  bear, carry," barre "to 
bear (infinitive),  Mod.Pers. bordan, bar- "to carry," Skt. bharati  "he carries," Gk. pherein "to carry"). 

Falak-e hâmel, from Ar. falak  "heaven; orbit, sphere" + hamil "carrier." 

deferred charge 
  	      
bâr-e bâzdâšté 
 
Fr.: rétention de charge    

In a CCD detector, phenomenon caused by charge traps or potential pockets, which prevent electrons from 
being released to the adjacent pixel; eventually the electrons may be released in a subsequent cycle. 

Differed, p.p. of differ,  from O.Fr. différer,  from L. differre  "set apart, put off, delay," also "be different, 
differ,"    differ (v.);    charge. 

Bâr  charge; bâzdâšté "prevented," p.p. of bâzdâštan, from preventive suffix bâz- + dâštan "to hold, 
have, maintain," Mid.Pers. dâštan, O.Pers./Av. root dar- "to hold, keep back, maitain, keep in mind," Skt. 
dhar- "to hold, keep, preserve," dharma- "law," Gk.  thronos "elevated seat, throne," L. firmus "firm, 
stable," Lith. daryti  "to make," PIE *dher-  "to hold, support." 

define (v.) 
  	    
hedârdan 
 
Fr.: définir    
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To state or set forth the meaning of (a word, concept, etc.).  
To explain or identify  the nature or essential qualities of. 
To fix or mark the boundaries or extent of. 

From O.Fr. définir "to  end, determine," from L. definire  "to limit,  determine, explain," from    de- + 
finire "to  bound, limit,"  from finis "boundary." 

Hedârdan, infinitive  from Semnâni hedâr "boundary (between pieces of lands owned by different 
peoples)," Tabari hedâri "boundary, border," cf. Av.  haêtav- "dam, dike," Skt. setu- "a ridge of earth, 
bank, dike, dam, bridge." 

defined 
  	    
hedâridé 
 
Fr.: défini    

Clearly characterized or fixed.  
Showing clearly the outline or profile  or boundary.  
Computer science: A variable having received a value prior to a given point in a program. 

P.p. of   define (v.). 

definite 
  	    
hedârmand 
 
Fr.: défini    

Clearly defined or determined; having fixed limits.    definite integral. 

From L. definitus "limited,  precise," p.p. of definire   define (v.). 

Hedârmand from hedâr, stem of hedârdan  define (v.), + -mand possession suffix. 

definite integral 
  	  	    
dorostâl-e hedârmand 
 
Fr.: intégral  définie    

An integral with  upper and lower limits. 

  definite;   integral. 

definition 
  	    
hedâreš 
 
Fr.: définition    

The act or process of establishing some value or condition with precision.  
The formal statement of the meaning or significance of a word, concept, etc.  
Optics: The clarity, fidelity,  sharpness, and brilliancy of an image formed by an optical system. 

Verbal noun of   define (v.). 
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definitive 
  	    
hedârâ 
 
Fr.: définitif    

Most reliable or complete (as of a text, author, criticism, study, judgement, or the like) that serves as a 
standard or reference point. 

M.E., from O.Fr., from  L. definitivus, from  definit(us)  definite  + -ivus a suffix of adjectives. 

Hedârâ, adj., from hedâr present stem of hedâridan definine (v.)  + adj. suffix -â. 

deflagrate (v.) 
      
taškaftidan 
 
Fr.: faire  une déflagration, s'enflammer    

To burn suddenly and violently with  great heat and intense light.  deflagration. 

From L. deflagratus, p.p. of deflagrare "to  burn down," from    de- + flag(rare)  "to blaze, glow, burn" (L. 
fulgur "lightning;"   PIE *bhleg- "to  shine;" cf. Gk. phlegein "to burn, scorch," Skt. bhárgas- "radiance, 
lustre, splendour," O.E. blæc "black") + -atus "-ate" 

Taškaftidan, from taš "fire,"  variant of âtaš  fire + kaftidan  "to explode,"   explode (v.). 

deflagration 
      
taškaft 
 
Fr.: déflagration    

A rapid chemical reaction in which the output of heat is enough to enable the reaction to proceed and be 
accelerated without input of heat from another source. The effect of a true deflagration under confinement 
is an explosion.  detonation;    explosion. 

Verbal noun of deflagrate (v.). 

deflect (v.) 
       
vâcaftidan, vâcaftan 
 
Fr.: défléchir    

To bend or turn aside; turn from a true course or straight line. 

From L. deflectere "to bend down, turn aside," from   de- "away" +  flectere "to bend, turn." 

Vâcaftidan, vâcaftan, from vâcaft, from vâ- "away,"    de- + caft "bent, curved, crooked," variants cafté, 
jafté, jaftâ. 

deflection 
      
vâcaft 
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Fr.: déflexion    

The act or state of deflecting or the state of being deflected. Amount of deviation.  
Electronics: In a cathode-ray tube, the bending, by a magnetic field, of the beam of electrons after the 
focused beam leaves the electron gun. 

Verbal noun of   deflect (v.). 

deflection angle 
        
zâviye-ye vâcaft 
 
Fr.: angle de déflexion    

1) The angle by which a light ray is curved by the gravitational field  of a massive body. Einstein's general 
relativity predicts that a light ray which  tangentially grazes the surface of the Sun is deflected by 1".7. 
This result was confirmed in 1919 when the apparent angular shift of stars close to the limb of the Sun 
was measured during a total solar eclipse.  
2) In a cathode-ray tube, the angle through which the beam is bent, vertically, horizontally, or diagonally. 

  deflection;   angle. 

deflection of light 
    	    
vâcaft-e nur 
 
Fr.: déflexion de la lumière    

The bending of a light ray under the gravitational effect of a massive body.  deflection angle. 

  deflection;   light. 

defocus 
      
vâkânunidan 
 
Fr.: défocaliser    

To cause to deviate from accurate focus. 

  vâ- +   focus. 

deform (v.) 
      
vâdisidan 
 
Fr.: déformer    

To change the form or shape of. 

From O.Fr. déformer, from L. deformare "to  disfigure," from    de- +   form. 

Vâdisidan infinitive  from vâdis, from  vâ-  de- + dis  form. 

deformable mirror 
        
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âyene-ye vâdisidani 
 
Fr.: miroir  déformable    

A very thin mirror  whose shape can be changed by the force applied by many small pistons behind the 
mirror. Such a mirror is used in the   adaptive optics technique to correct the  wavefront affected by 
the  atmospheric turbulence. See also  tip-tilt   mirror. 

Deformable, from deform +   -able;    mirror. 

Âyené mirror;  vâdisidani,  from vâdisidan  deform (v.) + -i   able. 

deformation 
      
vâdiseš 
 
Fr.: déformation    

Altering in  the size or shape of a body. 

Verbal noun of   deform (v.). 

degeneracy 
      
vâgeni (#) 
 
Fr.: dégénérescence    

1) General: Degenerate state or character. Reverting to an earlier, simpler, state.  
2) Math.: Limiting  case in which a class of object changes its nature so as to belong to another, usually 
simpler, class.  
3) Physics: In quatum mechanics, the condition in which two or more different   wave functions of a 
system correspond to the same energy. In the case of atomic energy levels, the degeneracy can be 
removed, for example, by applying an electric field to the atom.  
State or charcater of  degenerate matter. 

From degener(ate) degenerate (adj.) + -acy suffix  of nouns of quality and state. 

Vâgeni, from vâgen  degenerate (adj.) + noun suffix -i. 

degeneracy pressure 
  	      
fešâr-e vâgeni (#) 
 
Fr.: pression de dégénérescence    

Pressure in a degenerate electron or neutron gas.  degenerate matter. 

  degeneracy;  pressure. 

degenerate (adj.) 
      
vâgen (#) 
 
Fr.: dégénéré    
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Adjective from    degeneracy. 

L. degeneratus, p.p. of degenerare "depart from one's kind, fall from ancestral quality," from   de- + 
gener-, stem of genus "race, stock, kind," gignere "to beget," cf. with Gk. genos "race, kind," gonos "birth, 
offspring," from  PIE base *gen-/*gon-/*gn-  "to produce, beget, be born," cf. Av. zan- "to bear, give birth 
to a child, be born," infinitive  zazite, zta- "born," zana- "race" (in sruuô.zana- "belonging to the race of 
the horned ones"), O.Pers. zana- "tribe" (in paru-zana- "consisting of many tribes"), Skt. janati "begets, 
bears," jana- "creature, human being, race, tribe, people." 

Vâgen, from vâ-  de- + gen "kind," (as in hamgen "of the same kind, like each other; friend, partner," 
from ham- "together,"   com- + gen "kind,"  O.Pers./Av. zana- "race; tribe," cognate with L. genus, as 
above). Alternatively, gen may be a variant of Mid./Mod.Pers. gôn/gun "kind,  type; manner; color, skin 
color," from Av.  gaona- "hair, hair color,  color." 

degenerate matter 
        
mâdde-ye vâgen (#) 
 
Fr.: matière dégénérée    

Highly compressed matter in which the normal atomic structure has broken down and which, because of 
quantum-mechanical effects, exerts a pressure that is independent of temperature. Bodies with masses less 
than  Chandrasekhar's limit  (1.4 solar masses) are supported by electron  degeneracy pressure and 
have densities of about 106 kg/m3. In collapsed stars of mass above 1.4 solar masses, gravity will 
overwhelm electron degeneracy and further collapse ensues. Electrons combine with protons to form 
neutrons, so producing a  neutron star. Because neutrons, like electrons, are  fermions and therefore 
subject to the  Pauli  exclusion principle, at high enough densities, about 1014 kg/m3, neutron degeneracy 
pressure prevents further collapse of the star. For masses larger than 2-3 solar masses, even neutron 
degeneracy cannot prevent further collapse, and a  black hole is formed. 

  degenerate;  matter. 

degree 
  	    
darajé (#) 
 
Fr.: degré    

Subdivision of an interval in a scale of measurement.  
Geometry: Measure of angle, the 360th part of a circle.  
Math.: Rank of an equation or expression as determined by the sum of the exponents of the variables. 

From O.Fr. degré, from V.L.  *degradus "a step," from L.L.  degredare, from L.   de- "down"  + gradus 
"step." 

Darajé, from Ar.  darajat "step, ladder." 

degree of freedom 
  	      
daraje-ye âzâdi (#) 
 
Fr.: degré de liberté    

Of a mechanical system, the number of independent variables needed to describe its configuration. 
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  degree; freedom, from O.E. freodom, from freo "free; noble, joyful,"  from  P.Gmc. *frijaz  (cf. Ger. frei, 
Du. vrij),  from PIE *prijos  "dear, beloved," cf. Av.  fry- "to satisfy, propitiate," fria-  "beloved; dear," 
friô.tara- "more beloved," Mod.Pers. fari "happy,  fortunate, blessed; pleasing, good," Skt. priyá- 
"beloved, wished for," Gk. praos "mild,  gentle." 

Darajé  degree; âzâdi "freedom," from  âzâd "free, liberated, exempted," Mid.Pers. âzât "free; noble," 
Av. zta- "high-born, noble," from Av. zan- "to bear, give birth to a child, be born," infinitive   zazite, 
zta- "born," sna- "innate, natural," cf. Skt. janati "begets, bears," Gk. gignesthai "to become, happen," 
genes "born," L. gignere "to beget," PIE base *gen- "to give birth, beget." 

degree of ionization 
  	      
daraje-ye yoneš (#) 
 
Fr.: degré d'ionisation    

The number of electrons a neutral atom has lost in an ionizing physical process (radiation, shock, 
collision). In  spectroscopy, the degree of ionization is indicated by a Roman numeral following the 
symbol for the element. A neutral atom is indicated by the Roman numeral I, a singly ionized atom, one 
which has lost one electron, is indicated by II, and so on. Thus O VI indicates an oxygen atom which has 
lost five electrons. 

  degree;  ionization. 

Deimos 
      
Deymos (#) 
 
Fr.: Deimos    

The smaller and outermost of Mars' two satellites. It measures 12.6 km in size, and orbits Mars every 30.2 
hours at a distance of about 23,500 km. It was discovered by the American astronomer Asaph Hall in 
1877. 

In Gk. mythology, Deimos, meaning "fear, terror,"  is one of the sons of Ares (Mars) and Aphrodite 
(Venus). 

deionization 
      
vâyoneš 
 
Fr.: désionisation    

Chemistry: A process in which all charged species are removed from a solution.  
The return of an ionized gas to its non-ionized state after the ionizing source has been removed. 

From   de- +   ionization. 

delay 
  	    
derang (#) 
 
Fr.: retard    

The amount of time by which an event is retarded. 
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From O.Fr. délaier, from dé-  de- "away, from"  + laiier,  from laiss(i)er  "to leave," from  L. laxare "to 
loosen, release, set free." 

Derang, from Mid.Pers. dirang,  drang "delay, lateness; long, lasting," Av. drnj- "to fix,  fasten, hold," 
Proto-Iranian *dra(n)j-  "to fix,  fasten, hold." 

delay time 
    	    
zamân-e derang 
 
Fr.: temps de retard, délai    

Same as  delay. 

  delay;   time. 

delayed neutrons 
  	  	    
notronhâ-ye derangidé 
 
Fr.: neutrons retardés    

Neutrons resulting from nuclear fission which are emitted with a measurable time delay. Delayed neutrons 
are responsible for the ability to control the rate at which power can rise in a reactor.  prompt neutrons. 

Delayed, p.p. of the verbal form of   delay;   neutron. 

Delphinus 
      
dolfin (#) 
 
Fr.: Dauphin    

The Dolphin. A small  northern constellation, lying just north of the celestial equator between  Pegasus 
and  Aquila.  Abbreviation:  Del;genitive: Delphini. 

L. delphinus, from Gk. delphin-,  delphis; akin to Gk. delphys womb, cf. Skt. garbha- "womb;  interior." 

Dolfin loanword  from Gk. 

delta offset 
        
apneh-e deltâ 
 
Fr.: offset en déclinaison    

A short distance from the target, in declination, where the telescope is pointed for various purposes. 

Offset, from off "away from,"  + set. Off- ,variant of M.E. of, from  O.E., from PIE *apo-;  cf. Skt. apa 
"away, off," Av.  and O.Pers. apâ, L. ab- "from, away," Hittite  appa, Gothic af-, German ab-. 

Apneh, from ap-, from the above O.Pers./Av. apâ + neh "set, put," from nehâdan "to set, put." 

delta drive 
  	   ~     
râne-ye deltâ , ~ vâkil 
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Fr.: entraînement en déclinaison    

The mechanism that imparts or transfers power to a telescope so that it can move along the declination 
direction.   tracking. 

  drive (n.). 

delta function 
  	       
karyâ-ye delta 
 
Fr.: fonction  delta    

Same as  Dirac function. 

Delta Orionis 
  -		    
Deltâ Šekârgar 
 
Fr.: delta Orionis    

Same as  Mintaka. 

  Orion 

demodulation 
  -	    
vâ-degarâhangeš 
 
Fr.: démodulation    

In communications, the process of recovering the original information from a modulated signal wave.  
modulation. 

  de- +   modulation 

Deneb (/ Cygni) 
      
Zanab (#) 
 
Fr.: Deneb    

The brightest star, of magnitude V = 1.25, in the constellation   Cygnus. It is a  supergiant of   
spectral type A2 Ia. 

Deneb "tail," from  Ar. dhanab ad-dajajah ( ) "tail of the hen," referring to the legendary 
swan (Cygnus) in Gk. mythology. 

Zanab, from Ar., as above. 

Denebola (2 Leonis) 
  	         
Širdom, Zanab-ol-asad (#) 
 
Fr.: Denebola    
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The second brightest star, of magnitude V = 2.14, in the constellation  Leo. A   main sequence star of 
  spectral type A3 V. 

Denebola, from Ar. dhanab al-asad ( ) "tail of the lion," referring to the lion in Gk. 
mythology. 

Širdom "tail of the lion,"  from šir  "lion"    Leo + dom "tail,"    comet. Zanab-ol-asad from Ar., as above. 

denominator 
      
nâmân 
 
Fr.: dénominateur    

The quantity y in a fraction x/y. The quantity x is the   numerator. 

M.L. denominator, from  denomina(re), from   de- + nominare "to  name, call by name," from nomen 
"name," cognate with Pers. nâm "name," as below. 

Nâmân, adj./agent noun of nâmidan "to name," from nâm "name;" Mid.Pers. nâm; O.Pers./Av. nâman-; 
cf. Skt. nama-; Gk. onoma, onuma; L. nomen; PIE *nomen-. 

dense 
      
cagâl (#) 
 
Fr.: dense    

Having relatively high    density. 
Math.: The quality of  a subset A of a topological space X, indicating that any point in X can be well 
approximated by points in A. 

From L. densus "thick, crowded," cognate with Gk. dasys "hairy, bushy, thick grown." 

Cagâl "dense, thick," related to ceqer "stiff, hard, tough, firm"  (dialectal Kermâni ceqel), caqâlé "stiff, 
unripe fruit." 

density 
      
cagâli (#) 
 
Fr.: densité    

The amount of any quantity per unit volume. The mass density is the mass per unit volume. The energy 
density is the energy per unit volume; particle density is the number of particles per unit volume. 

Noun form of   dense. 

density fluctuation 
        
oftâxizhâ-ye cagâli 
 
Fr.: fluctuations  de densité    
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In the early Universe, localized enhancements in the density of either matter alone or matter and radiation. 
According to models, very small initial  fluctuations (less than 1 percent) can lead to subsequent formation 
of galaxies. 

  density;   fluctuation. 

density parameter 
  	      
pârâmun-e cagâli 
 
Fr.: paramètre de densité    

Ratio of the actual density of the Universe to the  critical  density:  =  /c. 

  density;   parameter. 

density wave 
        
mowj-e cagâli (#) 
 
Fr.: onde de densité    

A wave phenomenon that produces a pattern of alternate condensations and rarefactions in the material 
through which it passes. The spiral arms of a galaxy are believed to be due to a density wave which results 
from the natural instability of  the galactic disk caused by its own gravitational force. 

  density;   wave. 

density-bounded H II region 
  
  II H  	    
nâhiye-ye H II-ye cagâli karânmand 
 
Fr.: bornée par la densité    

An   H II  region which  lacks enough matter to absorb all  Lyman continuum photons of the  exciting 
star(s). In such an H II region a part of the ionizing photons escape into the  interstellar  medium.  
ionization-bounded H II region. 

  density;   bounded;  region. 

density-wave theory 
  	         
negare-ye mowj-e cagâli 
 
Fr.: théorie des ondes de densité    

One possible explanation for spiral arms, first put forward by B. Lindblad  in about 1925 and developed 
later by C.C. Lin and F. H. Shu. According to this theory, spiral arms are not material structures, but 
regions of somewhat enhanced density ( density wave) that rotate more slowly than the galaxy's stars 
and gas. As gas enters a density wave, it gets squeezed and makes new stars, some of which are short-
lived blue stars that light the arms. 

  density;   wave;   theory. 

dependent 
      
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vâbasté (#) 
 
Fr.: dépendant    

Math.: A variable whose value depends on the value assigned to another variable.  
Statistics: An event which is not independent. 

M.E. dependant, from M.Fr., pr.p. of dépendre, from L. dependere, from   de- + pendere "to hang, be 
suspended," PIE base *(s)pen(d)- "to pull, stretch." 

Vâbasté, from vâ- de- + basté p.p. of bastan "to bind, shut," from  Mid.Pers. bastan/vastan "to bind, 
shut," Av./O.Pers. band- "to bind, fetter," banda- "band, tie,"  cf. Skt. bandh- "to bind, tie, fasten," PIE 
*bhendh- "to bind"  (Ger. binden, E. bind). 

dependent variable 
  	      
vartande-ye vâbasté 
 
Fr.: variable  dépendante    

  dependent. 

  dependent;  variable. 

deplete (v.) 
      
tisâyidan 
 
Fr.: amenuiser, réduire    

To decrease markedly the supply or abundance of; exhaust; to cause  depletion. 

From L.L. depletionem "blood-letting,"  from  L. deplere "to un-fill,  to empty out,"  from   de- "off,  away" 
+ plere "to fill,"  from  plenus "full,"  from PIE *ple-  "to be full,"  PIE base *pelu- "full,"   cf. O.Pers. paru- 
"much, many," Av. parav-,  pauru-, pouru-, par-  "to fill,"  Mod.Pers. por "full,"   Skt. puru-, Gk. polus. por 
"full,"  Gk. polus, O.E. full  "full,"  from P.Gmc. *fullaz,  O.H.G. fol,  Ger. voll, Goth. full. 

Tisâyidan, from Tabari tisâ "empty, naked, bare" + -idan infinitive  suffix.  Variants of tisâ  in dialects and 
literary Pers.: Saraxsi, Lâsgardi, Sangesari tusâ "empty, naked," Aftari tussâ "empty," literary Pers. tohi 
"empty," Mid.Pers. tuhig, Av.  taoš- "to become empty," pres. tusa-, caus. taošaya-, tusn "they lose their 
posture," Skt. tuccha-, tucchya- "empty," L. tesqua, tesca "deserted place," Russian tošcij "hollow;" PIE 
base *teus- "to empty." 

depletion 
      
tisâyeš 
 
Fr.: déplétion    

General: The act or process of depleting. The state of being depleted.  
Astro.: The process or state of a material which contains less of a particular chemical element or isotope 
than the expected standard amount. 

Noun from   deplete (v.) 

depletion layer 
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        
lâye-ye tisâyeš 
 
Fr.: couche de déplétion    

The region of a semiconductor in which the density of mobile carriers is too low to neutralize the fixed 
charge density of donors and acceptors. 

  depletion;   layer. 

depolarization 
  
    
vâqotbeš (#) 
 
Fr.: dépolarisation    

Reducing or randomizing the polarization of an electromagnetic wave, by transmission through a 
nonhomogeneous medium or a depolarizer. 

from   de- +   polarization. 

deposition 
      
vâneheš 
 
Fr.: dépôt    

The process by which water vapor changes directly to ice without first becoming a liquid. This is how 
snow forms in clouds, as well as frost and hoar frost on the ground. The opposite of deposition is  
sublimation.   condensation. 

M.E., from O.Fr. deposition, from  L. deposition- "putting  aside, testimony, burial," from deposit(us) "laid 
down," p.p. of deponere "to put down," from    de- + ponere "to put, place." 

Vâneheš, from vâ- de- + neheš verbal noun of nehâdan "to put, place," Mid.Pers. nihâtan, O.Pers./Av. 
ni- "down; into"  (Skt. ni "down,"  nitaram "downward,"  Gk. neiothen "from  below," cf.  E. nether, O.E. 
niþera, neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz (O.S. nithar, O.N.  niðr, 
O.Fris. nither, Du. neder, Ger. nieder); PIE *ni-  "down, below")  + d- "to put; to establish; to give," 
daditi "he gives," cf. Skt. dadâti "he gives," Gk. didomi  "I give,"  L. do "I  give;" PIE base *do- "to give." 

depression 
  ()      ) *) 		) O)     
1) našib-e ofoq; 2) forubâr; 3) 
 
Fr.: dépression    

1) Navigation:   dip.  
2) Meteorology: An area of low atmospheric pressure.  
3) Geology: An area of the Earth's crust sunken or depressed below the surrounding area, formed by 
various mechanisms. 

Depression, verbal noun of depress, from O.Fr. depresser, from L.L. depressare, frequentative of pressus, 
p.p. of deprimere "press down," from   de- "down"  + premere "to press." 

1) Našib-e ofoq, from našib "declivity,  descent; lowness of ground, slope of any place" (Mid.Pers. nišp 
"declivity,  (astrology) dejection," Av.  *nixšvap-, xšvap- "bottom, rear") + ofoq horizon. 2) 
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Forubâr, from  foru "down, downwards; below;  beneath,"  de- + bâr "load,  pressure, charge,"  
charge. 3) Našiblâx, from našib, as above, in item 1, + -lâx place suffix. 

depth 
  +	    
žarfâ (#) 
 
Fr.: profondeur    

Noun form of   deep.   optical  depth. 

From M.E. depthe, from O.E. deop "deep,"   deep + -the "-th." 

Žarfâ, noun of žarf "deep,"   deep + -â. 

derivation 
      
vâxaneš 
 
Fr.: dérivation    

General: The act or fact of deriving or being derived; origin;  descent.  
Math.:  differentiation;  development of a theorem. 

Verbal noun of   derive (v.). 

derivative 
      
vâxané 
 
Fr.: dérivé    

General: Derived from another; not original  or primitive.  
Math.: For a function y =  f(x), the limit  of the ratio of the increment of the function, y, to the increment 
of the variable, x, as the latter tends to zero. Derived function; result of differentiation.  
Chemistry: Substance derived or prepared from some other substance. 

From M.E. derivatif,  from L.L.  derivativus, from derivat(us),  p.p. of derivare,   derive (v.) + -ivus. 

Vâxané, noun from vâxan, present stem of vâxanidan derive (v.). 

derive (v.) 
      
vâxanidan 
 
Fr.: dériver  de, tirer de    

General: 1) to conduct, draw, obtain from a source or origin. 2) To trace to an origin.  
Chemistry: To produce or obtain (a substance) from another.  
Math.: Verbal form  of   derivation. 

From O.Fr. dériver, from L.  derivare "to draw off  (a stream of water), from its source," from de- "from"  + 
riv(us) "a stream" + -are infinitive  suffix. 

Vâxanidan, from vâ- prefix which  indicates "returning to, reference,"   de-, + xan "source," variant xân 
(Gilaki xoni,  Tabari xoni, Laki kyani, Tâleši xâni, xoni,  Mid.Pers. xân, xânig "source, spring," Av. x-, 
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xan- "source, fountain, spring," xayana- "belonging to a spring," cf. Khotanese khâhâ- "spring, fountain," 
Skt. khâ'- "spring, source") + -idan infinitive  suffix. 

derived 
      
vâxanidé 
 
Fr.: dérivé    

Determined by mathematical computation; formed or developed from something else; not original. 

P.p. of   derive (v.). 

descending node 
  	   	    
gereh-e forudeši 
 
Fr.: nœud descendant    

The point in an orbit where the orbiting body crosses a reference plane, such as the ecliptic or the celestial 
equator, going from north to south.   ascending node. 

Descending, from descend, from L. descendere "to go down," from  de- "down"  + scandere "to climb;" 
Node, from L. nodus "knot." 

Gereh "knot," from Mid.Pers.  grih "knot."  Forudeši adj. of forudeš, verbal noun of forudidan "to  descend, 
go down," (Mid.Pers. frôtihitan  "to descend"), from forud  "down, downward," Mid.Pers. frôt  "down, 
downwards," O.Pers. fravata "forward, downward,"  Skt. pravát- "a sloping path, the slope of a mountain." 

describe (v.) 
       
vâveštan, vâvisidan 
 
Fr.: décrire    

To tell or represent in written or spoken words; give an account of.  
Geometry: To draw or trace the outline of. 

M.E. describen, from L. describere, from    de- + scribere "to write,"  from PIE *skreibh-  (cf. Gk. 
skariphasthai "to scratch an outline, sketch;" Lett. skripat "scratch, write;"  O.N. hrifa  "scratch"); PIE base 
*sker- "cut, incise." 

Vâveštan, vâvisidan (on the model of neveštan, nevisidan "to write"), from vâ-  de- + vešt-, vis- (see 
below) + -idan infinitive   suffix. Vešt-, vis-, from Mid.Pers. bišt-,  bis- (nibištan, nibes- "to write"),  from 
O.Pers. pais- "to adorn, cut, engrave;" Av. pas- "to paint, adorn," pasa- "adornment;" Mid.Pers. psdan 
"to adorn;" cf. Skt. piáti "adorns; cuts;" Gk. poikilos "multicolored;"   L. pingit "embroiders, paints;" 
O.C.S. pisati "to write;"  O.H.G. fh "multicolored;"  Lith. pišti "to draw, adorn;" PIE base *peik- 
"colored, speckled." 

description 
       
vâvešet, vâvis 
 
Fr.: description    
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The act or method of describing.  
Geometry: The act or process of describing a figure. 

Verbal noun of   describe (v.). 

desorb (v.) 
      
vâšamidan 
 
Fr.: désorber    

Verbal form of    desorption. 

Desorb, from   de- + -sorb, modeled on   absorb. 

vâšamidan, from vâ-  de- + šamidan, modeled on baršamidan absorb. 

desorption 
      
vâšam 
 
Fr.: désorption    

A physical or chemical process by which a substance that has been sorbed (adsorbed or absorbed) by a 
liquid or solid  material is removed from the material. Reverse of  sorption.    absorption;  
adsorption. 

Verbal noun of   desorb (v.). 

detached system 
  	+      
râžmân-e jodâ 
 
Fr.: système détaché    

A binary system whose components are not in contact and in which no significant mass exchange is 
occurring. 

P.p. of detach, from O.Fr. destachier (Fr. détacher), from des- "apart," + -tachier (as in atachier "to 
attach");   system. 

Râžmân system; jodâ "separate, distinct," Mid.Pers. jutâk (yutâk), jut (yut). 

detect (v.) 
  	    
âškâridan (#) 
 
Fr.: détecter    

To uncover the presence of, as of a sought-for nuclear particle or an astronomical object.  
In radio communication, to extract the signal from its modulated carrier wave. 

From M.E., from L.  detectus, p.p. of detegere "uncover, disclose," from  de- reversal prefix + tegere "to 
cover." 
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Âškâridan "to reveal," infinitive  of  âškâr "manifest, clear," Mid.Pers. âškârak "manifest," from  Proto-
Iranian *âviškâra- from  *âviš, Av.  âviš "manifestly,"  + *kâra-,  from kar- "to  do, make," cf. Skt. avistya- 
"apparent, manifest." 

detection 
  	    
âškâreš (#) 
 
Fr.: détection    

The act or state of detecting,  detect (v.) 
Any operation on an electrical or electromagnetic signal to recover information from it. 

M.E., from L.L.  detection-, from detect(us)  detect (v.) + -ion. 

Âškâreš, from âškâr present-tense stem of âškâridan detect (v.) + -š verbal noun suffix. 

detective quantum efficiency (DQE) 
  	    	    
kârâyi-ye kuântomi-ye âškâreš 
 
Fr.: rendement quantique de détection    

The square of the ratio of the output signal-to-noise (S/N) to the input S/N. 

Detective, adj. of   detect (v.);   quantum;   efficiency. 

Kârâyi  efficiency; kuântomi,  adj. of kuântom,   quantum; âškâreš detection. 

detectivity 
  	    
âškârandegi 
 
Fr.: détectivité    

A performance criterion for an electronic detector, reciprocal of the corresponding   noise-equivalent 
power (D = 1/NEP). 

From detective, relating to   detect (v.) +  -ity. 

detector 
  		    
âškârgar (#) 
 
Fr.: détecteur    

A device whose main function is detection.  
Any device or array of electronic sensors connected to a computer, used to detect the passage of a particle 
or photon; e.g. a  charge-coupled device (CCD). 

L.L. detector, from deteg(ere)  detect (v.) + -tor suffix  forming  agent noun. 

Âškârgar, from âškâr present-tense stem of âškâridan "to detect" + -gar a suffix of agent nouns, from kar-
, kardan "to do, to make" (Mid.Pers. kardan, O.Pers./Av. kar- "to  do, make, build," Av.  krnaoiti 
"makes," cf. Skt. kr- "to do, to make," krnoti  "makes," karma "act, deed;" PIE base kwer- "to do, to 
make"). 
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determinant 
  		    
âtarmgar 
 
Fr.: déterminant    
An agent or factor that determines the nature of something or that fixes or conditions an outcome.  
Math.: An algebric expression used in the solution of systems of linear equations, which consists of the 
sum of products of elements, each with an appropriate algebric sign, usually written in a square array. 
From  determine (v.) + -ant suffix forming noun. 
Âtarmgar, from âtarm present stem of âtarmidan determine (v.) + -gar,  detector. 
determination 
  	 	    
âtarm, âtarmeš 
 
Fr.: détermination    
The act of deciding definitely and firmly; the result of such an act of decision. 
Verbal noun of  determine (v.). 
determine (v.) 
  	    
âtarmidan 
 
Fr.: déterminer    
General: To settle or decide by choice of alternatives or possibilities.  
Math.: To fix or define the position, form, or configuration of.  
Logic: To explain or limit by adding differences. 
From O.Fr. déterminer, from L. determinare "set limits to," from  de- + terminare "to mark the end or 
boundary," from terminus "boundary, border, end," termen, termo, cognate with Gk. termon "boundary, 
end," Skt. tarman "the top of the sacrificial post; passage," Mod.Pers. târem "a palisade to exclude people 
from a garden," i.e. a kind of "boundary, limit;" PIE base *termon, *termn, from *ter- "to cross over, 
pass through" (Av./O.Pers. tar- "to cross; to get over," tar, tarô "across, over, above," O.Pers. tarah 
"through, across, over, beyond," Skt. tirati, tarati "he crosses over," L. trans). 
Âtarmidan, from âtarm + verb forming suffix -idan; âtarm from prefix â- + tarm, from Mod.Pers. târem 
"boundary, limit," as above, Av. tar-, Skt. tarman, Gk. termon, L. term; other possible cognates in Pers.: 
Tâleši/Tâti talmi "pole, stick," Lori tarm "poles fastened together in order to carry a corpse to the village 
cemetary." 
determinism 
  	 	    
âtarmbâvari 
 
Fr.: déterminisme    
The belief that every event is necessitated by antecedent events and conditions together with the laws of 
nature.  deterministic physics. 
From  determine (v.) +  -ism. 
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Âtarmbâvari, from âtarm,  determine (v.) + bâvari, noun of bâvar "beleif;" Mid.Pers. wâbar "beleif;" 
Proto-Iranian *uar- "to choose; to convince; to believe;" cf. Av. var- "to choose; to convince" varna-, 
varana- "conviction, faith;" O.Pers. v(a)r- "to choose; to convince;" Skt. vr- "to choose," vara- 
"choosing." 
deterministic physics 
    	 	    
fizik-e âtarmbâvar 
 
Fr.: physique déterministe    
The classical representation of the laws of nature according to which a particular future state (B) will arise 
from a particular past one (A). In contrast to  quantum physics which deals with the probability for the 
transition from A to B. 
Deterministic, adj. of determinism;  physics. 
detonate (v.) 
  	    
tarâkidan (#) 
 
Fr.: détoner, faire détoner, faire exploser    
1) To set off a  detonation. 2) To explode or cause to explode. 
From L. detonatus, p.p. of detonare "to thunder down, roar out," from  de- + tonare "to thunder," cf. 
Pers. tondar "thunder," Skt. stanáyati "thunders," tanyatá- "thundering," Gk. stonos "groan," stenein "to 
groan," Thôrr "the Old Norse god of thunder," P.Gmc. *thunraz (Du. donder, Ger. Donner "thunder," E. 
thunder, Fr. tonnerre), PIE base *(s)tene- "to resound, thunder." 
Tarâkidan "to split, cleave; to make a noise in splitting," variants tarakidan, taraqidan, taraqqé 
"firecracker," from tarâk/tarak "split, cleft, crack; the noise of anything when splitting or cleaving," 
maybe related to Pers. dar-, daridan "to tear, cut," Av. dar- "to tear," drta- "cut," auua.drnant- 
"shattering," Skt. dar- "to crack, split, break, burst," darati "he splits," cf. Gk. derma "skin," E. tear, Ger. 
zerren "to pull, to tear," zehren "to undermine, to wear out," PIE base *der- " to split, peel, flay." 
detonation 
  	    
tarâk (#) 
 
Fr.: détonation    
Instantaneous combustion or conversion of a solid, liquid, or gas into larger quantities of expanding gases 
accompanied by heat, shock, and a noise.  deflagration;  explosion. 
Verbal noun of  detonate (v.). 
deuterium 
  	    
doteriom (#) 
 
Fr.: deutérium    
The first heavy isotope of hydrogen, the nucleus of which consists of one proton and one neutron. Like 
hydrogen, the deuterium atom has one electron, and therefore has similar chemical properties to hydrogen, 
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forming for example, heavy water (HDO). The abundance of deuterium in interstellar space is about 1.4 x 
10-5 that of hydrogen. 

From Gk. deutero-, combining form of  deuterios "second" + -ium suffix occuring in  scientific coinages on 
a Latin model. Coined in 1933 by U.S. chemist Harold C. Urey. 

deuteron 
  	    
doteron (#) 
 
Fr.:deutéron    

A nucleus of a deuterium atom (a combination of a proton and a neutron). 

From Gk. deutero-, combining form of  deuterios "second" + -ion a suffix used in the names of subatomic 
particles. 

develop (v.) 
      
govâlidan (#) 
 
Fr.: développer    

To elaborate or expand in detail, for example a theory.  
To bring to a more advanced or effective state.  
Math.: To express in an extended form, as in a series. 

From M.Fr. développer, O.Fr. desveloper, from des- "undo" prefix + veloper "wrap  up," of unknown 
origin. 

Govâlidan, from Proto-Iranian *vi-uar,  cf.  Skt. vi-vardh- "to  grow up; to blossom," Av. *vi-vard-,  from 
Skt./Av. prefix  vi- "out, apart" + vard- "to increase, augment, strengthen, cause to prosper," Mid.Pers. 
vâlitan, Mod.Pers. bâlidan "to grow,  to wax great." 

developed turbulence 
        
âšubnâki-ye govâlidé 
 
Fr.: turbulence développée    

A regime of   turbulence characterized by a high   Reynolds number, showing many general aspects 
that are common to different flows (statistical symmetries, persistent dissipation, energy cascade,  
intermittency). Despite those universal features, the understanding of developed turbulence remains as one 
of the greatest unsolved conceptual problems, on the borderline between mathematics and physics, with 
numerous ramifications from astrophysics through meteorology to engineering. 

Developed, p.p. of  develop (v.);   turbulence. 

development 
      
govâleš 
 
Fr.: développement    

368
The act, process, or result of developing. The state of being developed.  
Math.: 1) The act or process of expanding an expression into another of equivalent value or meaning.  
2) The equivalent expression into which another has been developed. 

From   develop (v.) + -ment suffix forming  nouns from verbs. 

Govâleš, from govâl, stem of govâlidan  develop (v.) + -eš verbal noun suffix. 

deviate (v.) 
  ()  + 	)  *)  + 	  	    
1) kažraftan; 2) kažrâh kardan 
 
Fr.: dévier    

1) (v. intr.) To turn  aside, as from a way, course, etc. By extension, to depart from a course of action or 
acceptable norm. 2) (v.tr.) To cause to turn aside. 

From L.L. deviatus "turned from  the straight road," p.p. of deviare, from   de- + via "road," +  -ate. 

1) Kažraftan, from kaž "crooked, bent, being aside" (cf. Skt. kubja- "hump-backed, crooked," Pali kujja- 
"bent," L. gibbus "hump, hunch," Lith.  kupra "hump")  + raftan "to  go, walk, proceed" (present tense stem 
row-, Mid.Pers. raftan, raw-,  Proto-Iranian *rab/f-  "to go; to attack").  
2) Kažrâh kardan, from kaž, as above, + râh "way, path" (Mid.Pers. râh, râs "way, street," from  *ra-, 
cf. Av. ratha-  "chariot," akin  to Skt. rathah "car, chariot," L.  rota "wheel,"  rotare "revolve, roll,"  Lith. 
ratas "wheel," O.H.G. rad,  Ger. Rad, Du. rad, O.Ir. roth; PIE *roto-  "to  run, to turn, to roll")  + kardan "to 
do, to make," Mid.Pers. kardan, O.Pers./Av. kar- "to do, make, build,"  Av. krnaoiti "makes," cf. Skt. kr- 
"to do, to make," krnoti "makes," karma "act, deed;" PIE base kwer- "to do, to make." 

deviation 
  + 	    
kažraft 
 
Fr.: déviation    

The act of deviating; departure from a standard or norm.  
Statistics: The difference between a datum and some reference value, typically the mean of the data.  
standard deviation. 

Verbal noun form of   deviate (v.). 

device 
      
dastgâh (#) 
 
Fr.: appareil,  dispositif    

Something, thought out, invented, or adapted, for a special purpose.  
Assembly of parts or pieces in one body to perform a work, observe a phenomenon, or for measuring. 

From O.Fr. devis "division, separation, disposition, wish," from  L. divisus, p.p. of dividere "to  divide,"  
divide (v.). 

Dastgâh "means, implement, apparatus," originally "wealth, splendour," from dast "strength, superiority," 
originally  "hand" (Mid.Pers. dast, O.Pers. dasta-, Av. zasta-, cf. Skt. hásta-, Gk. kheir, L. praesto "at 
hand," Arm. jern "hand,"  Lith. pa-žastis "arm-pit;"  PIE *ghes-to-) + gâh "place, time,"  O.Pers. gu-, Av. 
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gtav-, gtu- "place, throne, spot" (Skt. gâtu- "going, motion; free space for moving; place of abode," PIE 
*gwem- "to go, come"). 

dew 
      
šabnam (#) 
 
Fr.: rosée    

1) Water condensed onto grass and other objects near the ground, the temperatures of which have fallen 
below the dewpoint of the surface air due to radiational cooling during the night, but are still above 
freezing.  
2) Moisture in small drops on a surface. 

O.E. deaw, from P.Gmc. *dawwaz, O.H.G. tow, Gk. thein, "to run,"  thoos "quick," PIE base *dheu- "to 
run, flow"  (cf. Pers. dav-, davidan "to run," Skt. dhav- "to run, flow,"  dhavati "flows,  runs"). 

Šabnam, from šab night + nam "moisture; dew; wet,"  Mid.Pers. namb, nam, Av. napta- "moist,"  nabas-
câ "cloud," nabah- "sky,"  Skt. nábhas- "moisture, cloud, mist, sky," Gk. nephos "cloud," L.  nebula "mist," 
PIE base *nebhos- "moisture, cloud, mist." 

dew cap 
        
kolâhak-e šabnam 
 
Fr.: pare-buée    

A hollow  tube that extends out in front of the objective lens (refractors) or corrector lens (Schmidt-
Cassegrains). It shields the exposed optics from wide exposure to the cool ambient air, slowing heat loss 
and preventing dew formation. Reflector telescopes do not need dew caps because the main mirror rests at 
the bottom of the tube, which acts as a dew shield. 

  dew + cap, from O.E. cæppe "hood, head-covering," from L.L. cappa "a cape, hooded cloak." 

Kolâhak, from kolâh "cap,"  see below, + similarity suffix  -ak. Kolâh "cap," cf.  L. celare "to hide, 
conceal," occulere "to dissimulate," Gk. kalyptein "to cover,"  kalia "hut, nest," Skt. cala "hut,  house," 
Goth. hilms "helmet," huljan  "cover over," hulistr  "covering," E. hull  "seed covering," from O.E. hulu, 
from O.H.G. hulla,  hulsa, O.E. hol "cave;" PIE base *kel- "conceal." Šabnam dew. 

dew point 
  
       
noqte-ye šabnam (#) 
 
Fr.: point  de rosée    

The temperature to which a given air parcel must be cooled at constant pressure and constant water vapor 
content in order for saturation to occur. 

  dew;   point. 

dewar 
  P	    
dewar 
 
Fr.: dewar, vase dewar    
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Insulated bottle containing a cryogenic fluid. The electronic detectors operated at very low temperature are 
mounted inside a dewar. 

Named after its inventor Sir James Dewar (1842-1923), Scottish chemist and physicist. 

dewbow 
           
šabnam kamân 
 
Fr.:    

A rainbow formed in the small drops often found on grass in early morning. While  the name implies that 
those drops are dew, that is probably rarely the case. Rather, the drops are usually the result of guttation 
(the water exuded from leaves as a result of root pressure) rather than dew. 

From   dew +   bow. 

Šabnam kamân, from šabnam dew + kamân "bow,"   arc. 

dex 
      
deks (#) 
 
Fr.: dex    

A conventional notation for decimal exponent, which converts the number after it into its common 
antilogarithm; for example, dex (2.35) = 102.35. 

From decimal + exponent. 

diagonal (n.) 
  	    
tarâkonj 
 
Fr.: diagonale    

In a   polygon, a line segment joining any two non-adjacent vertices ( vertex). 

From M.Fr. diagonal, from  L. diagonalis,  from diagonus "slanting line,"  from Gk. diagonios "from  angle 
to angle," from dia- "across, dividing  two parts" + gonia "angle," related to gony "knee," L. genu "knee," 
Mod.Pers. zânu "knee," Av. žnav-, žnu- "knee," Skt. janu-; PIE base *g(e)neu-, see below. 

Tarâkonj, from tarâ-  "across, through,"   trans-, + konj "angle, corner, confined place" (variants xong 
"corner, angle," Tabari kânj, Kurd. kunj, Hamadâni kom), maybe from the PIE base *g(e)neu-, as above, 
and related to Mod.Pers. zânu "knee" (Av. žnu-), Skt. kona- "angle, corner," Gk. gony, gonia, L. cuneus "a 
wedge," Albanian (Gheg dialect) kân "angle, corner," Albanian (Toks) kënd "angle, corner." 

diamagnetic 
      
pâdmeqnâti 
 
Fr.: diamagnétique    

Relative to or charcterized by  diamagnetism. 

  diamagnetism. 

371
diamagnetism 
      
pâdmeqnâtmandi 
 
Fr.: diamagnétisme    

The property of a substance, like bismuth, that creates a weak magnetic field in opposition of an externally 
applied magnetic field, thus causing a repulsive effect. In diamagnetic materials the  magnetic moments 
of individual  atoms are not permanent. Within each atom the electron spins and orbital motions all exactly 
balance out, so any particular atom has no net magnetic moment. The external magnetic field generates 
little currents by induction. According  to   Lenz's law, the induced magnetic moments of the atoms are 
directed opposite to the magnetic field. 

Diamagnetic, from Gk. dia-  a prefix used with several meanings "passing through; thoroughly; 
completely; going apart," and in the present case "opposed;"  magnetic. magnetic. 

Pâdmeqnât, from pâd- "against, contrary,"   anti-, + megnât  magnetism. 

diameter 
  	    
tarâmun (#) 
 
Fr.: diamètre    

Any chord passing through the center of a figure. The length of this chord. 

O.Fr. diamètre, from L. diametrus, from  Gk. diametros "diagonal of a circle," from  dia- "across, through" 
+ metron "a measure"  meter. 

Tarâmun, from tarâ- "across, through,"   trans- +  mun/mân "measure," as in Pers. terms pirâmun 
"perimeter," âzmun "test, trial,"  peymân "measuring, agreement," peymâné "a measure; a cup, bowl," 
from O.Pers./Av. m(y)- "to measure," cf. Skt. mati "measures," matra- "measure," Gk. metron "measure," 
L. metrum; PIE base *me- "to measure." 

diamond 
      
almâs (#) 
 
Fr.: diamant    

One of the naturally occurring forms of carbon found in meteorites. 

Diamond, from O.Fr. diamant, from  M.L. diamant-,  diamas-, from L. adamant-, adamas "hardest metal." 

Almâs, loanword from Gk., as above. 

diamond ring effect 
  	  	      
oskar-e angoštar-e almâs 
 
Fr.: effet anneau de diamant    

An intense flash of light that happens a few seconds before and after totality during a solar eclipse. The 
effect is caused by the last rays of sunlight before totality (or the first rays of sunlight after totality) 
shining through valleys on the edge of the Moon. 
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 diamond;  ring;  effect. 

Oskar effect; angoštar "a ring worn on the finger," from angošt "finger," Mid.Pers. angušt "finger, toe," 
Av. angušta- "toe," from ank- "curved, crooked," cf. Skt. angustha- "thumb," ankah "hook, bent," Gk. 
angkon "elbow," angkura "anchor," L. angulum "corner" (E. angle), Lith. anka "loop," O.E. ancleo 
"ankle," O.H.G. ango "hook," PIE base *ang-/*ank- "to bend";  diamond. 

diaphragm 
      
miyânband (#) 
 
Fr.: diaphragme    

A device with a restricted aperture, located in an optical system at any of several points, that cuts off 
marginal light rays not essential to image formation. 

From L.L. diaphragma, from Gk. diaphragma "partition, barrier," from diaphrassein "to barricade," from 
dia- "across" + phrassein "to fence or hedge in." 

Miyânban, from miyân "middle, interior, between" (Mid.Pers. miyân "middle," Av. mai
ya-, mai
yna- 
"medium, middle," cf. Skt. mádhya- "middle,"intemediate," Gk. mesos "middle," L. medius "middle," 
Goth. midjis, O.E. midd "middle," O.C.S. medzu "between," Arm. mej "middle," PIE *medhyo- "middle," , 
from base *me- "between") + band "barrier, shutter," from bastan "to bind, shut" (Mid.Pers. bastan/vastan 
"to bind, shut," Av./O.Pers. band- "to bind, fetter," banda- "band, tie," cf. Skt. bandh- "to bind, tie, 
fasten," PIE *bhendh- "to bind"). 

dichroic filter 
  	      
filtr-e dofâm (#) 
 
Fr.: filtre dichroïque    

An interference filter used to selectively pass light of a small range of colors while reflecting other colors. 

 dichroism filter. 

dichroism 
      
dofâmi (#) 
 
Fr.: dichroïsme    

Property of some crystals in which radiation polarized in one plane relative to the crystalline axes is freely 
transmitted, but radiation polarized perpendicular to this is absorbed. Tourmaline is a natural mineral with 
this property; Polaroid is a synthetic dichroic substance. 

From Gk. dichro(os), from di- "two," + chroma "color" + -ism. 

Dofâmi, from do "two,"  bi- + fâm "color," + -i noun suffix. 

dielectric 
  	    
nâbarq 
 
Fr.: diélectrique    
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A substance in which an electric field gives rise to no net flow of electric charge but to a displacement of 
charge in opposite directions. The displacement is usually small compared to atomic dimensions. 
Dielectrics differ  from conductors in that they have no free electrons to move through the material under 
the influence of an electric field. Most insulating  materials, e.g. air, porcelain, mica, glass, are dielectrics. 
A perfect vacuum would constitute a perfect dielectric.   diamagnetic. 

Dielectric, from  Gk. dia- a prefix  used with several meanings "passing through; thoroughly; completely; 
going apart," and in the present case "not, opposed;"  electric. 

Nâbarg, from nâ- "not,"    un-, + barq  electricity. 

differ (v.) 
  	     
degarsân budan (#) 
 
Fr.: différer,  être différent    

To be unlike, dissimilar, or distinct  in nature or qualities. 

From O.Fr. différer, from  L. differre  "to set apart, differ," from    dis- "away from"  + ferre "to carry, 
bear" (cf. Av. baraiti  "carries," O.Pers. barantiy "they carry,"  Mod.Pers. barad "carries," Skt. bharati 
"carries," " Arm.  berem "I carry," Gk. pherein "to  carry," O.E., O.H.G. beran, Rus. brat' "to  take," bremya 
"a burden"). 

Degarsân "different," from  degar "another, other" (Mid.Pers. dit, ditikar  "the other, the second," O.Pers. 
duvitiya- "second," Av. daibitya-,  bitya- "second," Skt. dvitiya-  "second," PIE *duitiio-  "second") +  sân 
"manner, semblance" (variant sun, Mid.Pers. sân "manner, kind," Sogdian šôné "career") + budan "to be" 
(Mid.Pers. budan, from O.Pers./Av. bav- "to be; become, take place," Av. buta- perf. ptcpl. pass., bavaiti 
"becomes," Skt. bhavati "becomes, happens," bhavah "becoming; condition, state," PIE *bheu- "to be, 
come into being, become;" cf. Gk. phu- "become," phuein "to bring forth, make grow,"  L. fui "I  was" 
(perf. tense of esse), futurus "that is to be, future," Ger. present first and second person sing. bin, bist, E. to 
be, O.Ir. bi'u "I  am," Lith. bu'ti  "to be," Rus. byt' "to be"). 

difference 
  	    
degarsâni (#) 
 
Fr.: différence    

The quality or condition of  being different.  
Math.: the amount by which one quantity is greater or less than another.  
Of two sets A and B, the set consisting of all elements of A which do not belong to B. 

Noun form of   differ  (v.). 

different 
  	    
degarsân (#) 
 
Fr.: différent    

Not alike in character or quality; differing;  dissimilar. 

Adj. of    difference. 

differentiability 
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		      
degarsânipaziri 
 
Fr.: différentiabilité    

Of a mathematical function, the quality of being   differentiable. 

Noun from   differentiable. 

differentiable 
  		   	    
degarsânipazir, degarsânidani 
 
Fr.: différentiable    

Property of a mathematical function if it  has a  derivative at a given point. 

From   differentiate +   -able. 

differential (adj.) 
  	    
degarsâneyi 
 
Fr.: différentiel    

General: Of, relating to, or constituting  a difference.  
Physics: Pertaining to or involving the difference of  two or more motions, forces, etc.  
Math.: Pertaining to or involving  a derivative or derivatives. 

From M.L. differentialis,  from  differenti(a) "difference,"  +   -al. 

Degarsâneyi adj. of degarsâné differential. 

differential (n.) 
  	    
degarsâné 
 
Fr.: différentiel    

General: A difference or the amount of difference, as in rate, cost, quantity, degree, or quality, between 
things that are comparable.  
Math.: An infinitesimally   small change in a variable; a function of two variables that is obtained from a 
given function, y = f(x),  and that expresses the increment in the given function as the derivative of the 
function, f'(x), times the increment in the independent variable, written as dy =f'(x).dx.  
Electronics: Referring to a cricuit,  device, or machine whose principle of operation depends on the 
difference between two opposing effects. 

From M.L. differentialis,  from  differenti(a) "difference,"  +   -al. 

Degarsâné, from degarsân different  + noun suffix -é. 

differential and integral calculus 
  	  	  	    
afmârik-e degarsâne-yi va dorostâli 
 
Fr.: calcul  différentiel et intégral    
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The two branches of mathematics that make up the  calculus.  differential calculus;  integral 
calculus. 

 differential;  integral;   calculus. 

differential calculus 
  	  	 ~ 	    
afmârik-e degarsâneyi, ~ degarsânehâ 
 
Fr.: calcul différentiel    

A branch of calculus which is concerned with the instantaneous rate of change of quantities with respect to 
other quantities, or more precisely, the local behavior of functions.  intergral calculus. 

 differential (adj.);  calculus. 

differential equation 
    	    
hamugeš-e degarsâneyi 
 
Fr.: équation différentielle    

An equation containing differentials and derivatives, which describes the evolution of a system over time, 
given boundary conditions for the system. 

 differential (adj.);  equation. 

differential geometry 
    	    
hendese-ye degarsâneyi 
 
Fr.: géométrie différentielle    

The study of curved spaces using differential calculus. 

 differential (adj.);  geometry. 

differential refraction 
      	    
šekast-e dagarsâneyi 
 
Fr.: refraction différentielle    

A problem encountered in astronomical spectroscopy, which consists of a loss of light from some 
wavelengths due to  atmospheric dispersion. In simple terms, differential refraction means that at 
nonzero  zenith distances an object cannot be simultaneously placed at the same position within a  slit 
at all wavelengths. This problem becomes more important for increasing  airmass, larger  spectral 
range, and smaller  slitwidths. To remedy this drawback, the slit should always be oriented along a 
direction perpendicular to the horizon, since differential refraction occurs in that direction. 

 differential (adj.);  refraction. 

differential rotation 
  	  	    
carxeš-e degarsâneyi 
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Fr.: rotation  différentielle    

Of a galaxy, the orbiting of stars nearer the center faster than those at the edge. Of a single body (such as 
the Sun or a gaseous planet), the axial rotation of equatorial latitudes faster than polar latitudes. 

  differential  (adj.);   rotation. 

differentiate (v.) 
  	    
degarsânidan 
 
Fr.: différencier    

General: To perceive or show the difference in or between.  
Math.: To obtain the differential  or the derivative of. 

M.L. differentiatus  "distinguished," p.p. of differentiare. 

Degarsânidan, verbal form of   difference. 

differentiated interior 
  	  	    
darune-ye degarsânidé 
 
Fr.: intérieur  différencié    

A description of a planet's interior which is composed of a rocky, dense inner core and a less dense outer 
crust. 

Differentiated, p.p. of   differentiate  (v.);   interior. 

differentiated meteorite 
     	   ~    
šahâbsang-e degarsânidé, âsmânsang-e ~ 
 
Fr.: météorite différenciée    

A meteorite that has distinctly separated stone, metal, and glass. It is derived from a differentiated parent 
body and hence not primitive. The parent body accreted surrounding material until it was large enough to 
start melting in the middle. The denser metals sank to the center and the stones and glasses floated to the 
top. A differentiated meteorite made completely of metal comes from the center of a parent meteoroid 
which was broken apart.  undifferenciated meteorite. 

Differentiated, p.p. of   differentiate  (v.);   meteorite. 

differentiation 
  	    
degarsâneš 
 
Fr.: (Math.)  dériver; (Astro.)  différenciation    

Math.: The operation of finding  the   derivative of a function.  
Astro.: Process by which an originally homogeneous planetary or asteroidal body is separated into regions 
of different composition, such as core, mantle, and crust. 

Verbal noun of   differentiate (v.). 
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diffract (v.) 
  	    
parâšidan (#) 
 
Fr.: diffracter    

Verbal form of  diffraction. 

 diffraction. 

diffraction 
  	    
parâš (#) 
 
Fr.: diffraction    

A wave property of light which allows it to curl around obstacles whose size is about that of the 
wavelength of the light. As a  wavefront of light passes by an opaque edge or through an opening, 
secondary weaker wavefronts are generated, apparently originating at that edge. These secondary 
wavefronts will interfere with the primary wavefront as well as with each other to form a  diffraction 
pattern.  
Related terms:  diffusion;  dispersion;  distribution;  scatter;  scattering. 

From Fr. diffraction, from Mod.L. diffractionem, from L. diffrac-, stem of diffringere "break in pieces," 
from  dis- "apart" + frangere "to break." 

Parâš "dispersion, scattering," variant of pâš, pâšidan,  dispersion. 

diffraction grating 
  	  	    
turi-ye parâš (#) 
 
Fr.: réseau de diffraction    

An optical device containing thousands of very fine parallel grooves which produce interference patterns 
in a way which separates out all the components of the light into a spectrum. 

 diffraction;   grating. 

diffraction limited 
  	  	    
karânmand bé parâš 
 
Fr.: limité par la diffraction    

An optical system that is capable of producing images with angular resolution as small as the theoretical 
limit of   Airy disk. 

 diffraction; limited, adj. of  limit. 

Karânmand "bounded, limited," from karân boundary + -mand possession suffix; parâš diffraction. 

diffraction pattern 
    	    
olgu-ye parâš (#) 
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Fr.: tache de diffraction    

A series of concentric rings of dark and light color produced by interference. 

 diffraction;   pattern. 

Olgu, loanword from Turkish; parâš diffraction. 

diffuse (adj.) 
      
paxšidé (#) 
 
Fr.: diffus    

Spred out, diffused, scattered, as  diffuse reflection. 

Adj. form of  diffuse (v.) 

diffuse (v.) 
      
paxšidan (#) 
 
Fr.: diffuser    

To pour out, to spread in all directions.  
To spread by  diffusion. 

L. diffusus "spread, poured forth," from dif- "apart, in every direction," variant of  dis- + fuse, from 
fusus "melted, poured, cast," p.p. of fundere "to melt, cast, pour out," from PIE *gheud-, from root *gheu- 
"to pour." 

Paxšidan "to diffuse, scatter, disperse," infinitive of paxš "scattered, dispersed; withered, trodden," 
(Manichean) Mid.Pers. pxš "to wither, fade; to grow ripe," Proto-Iranian *paxš- "to cook," cf. Av. pac- "to 
cook," pacika- "cooked," Mod.Pers. paz-, poxtan "to cook, bake," Skt. pac- "to cook," pakva- "ripe," Gk. 
peptein "to cook, ripen," L. coquere "to cook," from which V.L. cocus "cook," from which O.E. coc 
"cook;" PIE *pekw- "to cook, ripen." 

diffuse galactic light 
  	        
nur-e kahkašâni-ye paxšidé 
 
Fr.: lumière galactique diffuse    

A minor component of galactic light resulting from the diffusion of starlight by interstellar dust near the 
galactic plane. 

 diffuse;  galactic;  light. 

diffuse interstellar band (DIB) 
      		    
bând-e paxšide-ye andaraxtari 
 
Fr.: bande diffuse interstellaire    
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Absorption features in the spectrum of stars identified in the ultraviolet, visible, and infrared regions. They 
have an interstellar origin, but despite extensive efforts, their carrier(s) have not yet been clearly 
identified. 

  diffuse;   interstellar;    band. 

diffuse interstellar band carrier 
  	      		    
barande-ye bând-e paxšide-ye andaraxtari 
 
Fr.: porteur  des bandes diffuses interstellaires    

The chemical element or composition that is supposedly at the origin of a  diffuse interstellar  band 
(DIB). 

  diffuse;   interstellar;    band;   carrier. 

diffuse nebula 
         
miq-e paxšidé 
 
Fr.: nébuleuse diffuse    

An irregularly  shaped and low density interstellar cloud visible in the optical wavelengths. 

  diffuse;   nebula. 

diffuse reflection 
        
bâztâb-e paxšidé 
 
Fr.: réflexion  diffuse    

Reflection of light  from a rough or granular surface, which takes place in all directions due to the 
microscopic irregularities of the interface; opposed to   specular reflection. 

  diffuse;   reflection. 

diffuse transmission 
  	       
tarâgosil-e paxšidé 
 
Fr.: transmission diffuse    

Transmission accompanied by diffusion or scatter to the extent that there is no regular or direct 
transmission. 

  diffuse;   transmission. 

diffuser 
   	    
paxšandé, paxšgar 
 
Fr.: diffuseur    

A device used to scatter or disperse light emitted from a source. 
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From  diffuse (v.) +  -er. 

From paxš, present stem of paxšidan diffuse (v.) + -andé or -gar ( detector). 

diffusion 
      
paxš (#) 
 
Fr.: diffusion    

1) Movement of a gas or liquid as a result of the random thermal motion of its atoms or molecules.  
2) The random spreading out of a beam of radiation on reflection ( diffuse reflection) or transmission 
through a translucent medium (such as amber, milk, or frosted glass).  
Related terms:  diffraction;  dispersion;  distribution;  scatter;  scattering. 

L. diffusionem, from stem of diffundere "scatter, pour out," from dif- "apart, in every direction,"  dis-, + 
fundere "to melt, cast, pour out," from PIE *gheud-, from root *gheu- "to pour." 

Paxš, verbal noun and stem of paxšidan diffuse (v.). 

digit 
  	    
raqam (#) 
 
Fr.: chiffre    

A symbol, numeral, or graphic character that represents an integer. 

From L. digitus "finger, toe." 

Raqam, from Ar. 

dilate (v.) 
  () 	 ) *) 	    
1) farâxândan; 2) farâxidan (#) 
 
Fr.: 1) dilater; 2) se dilater    

1) (v.tr.) To make wider or larger; cause to expand.  
2) (v.intr.) To spread out; expand. 

M.E. dilaten, from O.Fr. dilater, from L. dilatare "make wider, enlarge," from  dis- "apart" + latus 
"wide,"  latitude. 

Farâxândan, farâxidan, infinitive from farâx "broad, wide, spacious;" Mid.Pers. frâxv, fraxv "broad, 
wide," frâxvitan, frâxvênitan "to spread." 

dilation 
  	    
farâxeš (#) 
 
Fr.: dilatation    

The act of dilating; state of being dilated. Also dilatation.  
Physics: The increase in volume per unit volume of a homogeneous substance.  time dilation. 
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Verbal noun of   dilate (v.). 

dilute 
  ()  ) *)     
1) owtâl; 2) owtâlidan 
 
Fr.: 1) dilué;  2) diluer    

1) (adj.) Describing a solution that is reduced in concentration.  
2) (v.tr.) To make a solution thinner by the addition of water or the like. 

From L. dilutus, p.p. of diluere  "dissolve, wash away," from   dis- "apart"  + -luere, combining form  of 
lavere "to wash;" cf. Pers. lur "flood"  [Mo'in,  Dehxodâ] (variants Lori,  Kordi:  laf, lafow, lafaw,  Tabari: 
lé); Gk. louein "to wash;" Bret.  laouer "trough;"  PIE base *lou- "to wash." 

Owtâl, from Tabari utâl,  "having water, impregnated with water, waterlogged," from ow "water,"    water 
+ tâl variant of dâr "having,  possessor," from dâštan "to have, to possess" (Mid.Pers. dâštan; O.Pers./Av. 
root dar- "to hold, keep back, maitain, keep in mind;" Skt. dhr-,  dharma- "law;"  Gk. thronos "elevated 
seat, throne;" L. firmus "firm,  stable;" Lith. daryti  "to make;" PIE base *dher- "to hold,  support"). 

dilution 
      
owtâleš 
 
Fr.: dilution    

The process of reducing the concentration of solute in a solution by increasing the proportion of solvent. 

Verbal noun of   dilute. 

dilution factor 
  	       
karvand-e owtâleš 
 
Fr.: facteur de dilution    

The energy density of a radiation field divided by the equilirium  value for the same color temperature. 

  dilution;    factor. 

dim 
  	     
tiré (#) 
 
Fr.: faible,  pâle, mat(e)    

Not bright; obscure from lack of light. 

O.E. dimm "dark, gloomy, obscure," from P.Gmc. *dimbaz. 

Tiré, from Mid.Pers. têrag, variant of  târig "dark,"  Av. tara- "darkness," tarya- "dark," cf. Skt. támisrâ- 
"darkness, dark night," L. tenebrae "darkness," Hittite taš(u)uant- "blind,"  O.H.G. demar "twilight." 

dimension 
      
vâmun 
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Fr.: dimension    

Math.: Independent extension in a given direction; a property of space.  
Physics: Any of basic physical quantities, such as mass, length, time, electrical current, and temperature in 
terms of which all other kinds of quantity  can be expressed. 

From L. dimensionem (nom. dimensio), from stem of dimetri "to measure out," from   dis- + metri  "to 
measure." 

Vâmun, from vâ-  dis- + mun, variant mân "measure," (as in Pers. terms pirâmun "perimeter," âzmun 
"test, trial," peymân "measuring, agreement," peymâné "a measure; a cup, bowl"), from O.Pers./Av. 
mâ(y)- "to measure," cf. Skt. mati "measures," matra- "measure," PIE base *me- "to measure;" cf. Gk. 
metron "measure," L. metrum. 

dimensional analysis 
       ~    
ânâlas-e vâmuni, ânâkâvi-ye ~ 
 
Fr.: analyse dimensionnelle    

A technique used in physics mainly for testing the probable correctness of an equation between physical 
quantities, to provide a safe method of changing the units in a physical quantity, and to solve partially a 
physical problem whose direct solution cannot be achieved by normal methods. 

Dimensional, adj. of   dimension;   analysis. 

dimensional formula 
        
disul-e vâmuni 
 
Fr.: formule dimensionnelle    

Symbolic representation of the definition of a physical quantity obtained from its  units of measurement. 

Dimensional, adj. of   dimension;   formula. 

Dione (Saturn IV) 
      
Dioné 
 
Fr.: Dioné    

The fourth largest moon of Saturn and the second densest after Titan. Its diameter is 1,120 km and its orbit 
377,400 km from Saturn. It is composed primarily of water ice but must have a considerable fraction of 
denser material like silicate rock. 

Discovered in 1684 by Jean-Dominique Cassini, Italian born French astronomer (1625-1712). In Gk. 
mythology Dione was the mother of Aphrodite (Venus) by  Zeus (Jupiter). 

diopter 
  	    
dioptr (#) 
 
Fr.: dioptre    
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A unit of optical  measurement that expresses the refractive power of a lens or prism. In a lens or lens 
system, it is the reciprocal of the focal length in meters. 

L. dioptra, from  Gk. di-, variant of  dia- "passing through, thoroughly, completely" +  op- (for opsesthai "to 
see") + -tra noun suffix of  means. 

Dioptr loanword  from Fr. 

dioptra 
  	    
dioptrâ 
 
Fr.: dioptra    

An instrument used in antiquity to measure the apparent diameter of the Sun and the Moon. It was a rod 
with a scale, a sighting hole at one end, and a disk that could be moved along the rod to exactly obscure 
the Sun or Moon. The Sun was observed directly with the naked eye at sunrise or sunset in order to 
prevent eye damage. Aristarchus (c.310-230 B.C.), Archimedes (c. 290-212 B.C.), Hipparchus (died after 
127 B.C.), and Ptolemy (c.100-170 A.D.) used the dioptra. The instrument could also serve for 
measurement of angles, land levelling, surveying, and construction of aqueducts and tunnels. 

  diopter. 

dip 
      
našib 
 
Fr.: inclinaison    

1) Navigation: The angular difference between the visible horizon and the true horizon.  
2) Geodesy: The angle between the horizontal and the lines of force of the Earth's magnetic field at any 
point.   magnetic dip.  
3) Aviation: The angle between the true and apparent horizon, which depends on flight height, the Earth's 
curvature, and refraction. 

O.E. dyppan "to immerse," cognate with Ger. taufen "to baptize," and with   deep. 

Našib,   depression. 

dip angle 
        
zâviye-ye našib = 
 
Fr.: angle d'inclinaison    

The angular difference between the visible horizon and the true horizon. Same as dip of the horizon. 

  dip;   angle. 

Diphda (2 Ceti) 
      
vazaq 
 
Fr.: Diphda    

The brightest star in the constellation  Cetus; a   red supergiant (K0 III)  of visual  magnitude 2.04. 
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Dipha, from Ar.  zafda'     "frog."  It is also designated as Deneb Kaitos, from zanab al-qaytus 

    "tail of  Cetus." 

Mid.Pers. waza, vak, Av. vazaa- "frog." 

dipole 
  
    
doqotbé (#) 
 
Fr.: dipôle    

System of two equal and opposite electric charges (electric dipole) or magnetic poles (magnetic dipole) 
placed at a very short distance apart. 

From di- a prefix occurring in  loanwords from Gk., meaning two, twice, double, +    pole. 

Doqotbé, from do "two,"  cognate with di-, + qotb  pole + -é nuance suffix. 

dipole anisotropy 
  	   
    
nâhamsângardi-ye doqotbé 
 
Fr.: anisotropie  dipolaire    

A form of  anistropy in the temperature of the  cosmic microwave background radiation,  appearing as 
one hot pole and one cold pole, caused by our motion with respect to the cosmic background radiation. 
The temperature variations, amounting to 1 part in 1000, yield a velocity of about 600 km/sec for our 
Galaxy with respect to the background.  cosmic microwave background anisotropy. 

  dipole;   anisotropy. 

dipole antenna 
    
    
ânten-e doqotbé (#) 
 
Fr.: antenne dipôle    

One of the simplest kinds of antenna which is connected at the center to a radio-frequency feed line for 
transmitting or receiving radio frequency energy. It differs from  the dish antenna in that it consists of 
many separate antennas that collect energy by feeding all their weak individual signals into one common 
receiving set. 

  dipole;   antenna. 

dipole moment 
  	  
    
gaštâvar-e doqotbé (#) 
 
Fr.: moment dipolaire    

A positive charge (+q) and a negative charge (-q) separated by a distance R constitute an electric dipole 
moment µ = qR. Applied to a molecule, it indicates the measure of how polarized a molecule is. 

  dipole;   moment. 

dipole radiation 
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    
    
tâbeš-e doqotbé (#) 
 
Fr.: rayonnement du dipôle    

Electromagnetic waves emitted by a harmonically oscillating electric dipole. 

  dipole;   radiation. 

Dirac equation 
      	    
hamugeš-e Dirâk 
 
Fr.: équation de Dirac    

The equation that describes the behavior of an electron in a way that combines the requirements of 
quantum mechanics with the requirements of relativity. 

  Dirac function;    equation. 

Dirac function 
  	   	    
karyâ-ye Dirâk 
 
Fr.: fonction  de Dirac    

A function of  x defined as being zero for all values of x other than x = x0 and having the definite integral 
from x = -  to x = +  equal to unity. 

Dirac, after Paul A. M.  Dirac (1902-1984), English theoretical physicist, one of the founders of quantum 
mechanics and quantum electrodynamics, Nobel Prize for Physics in 1933;  function 

Dirac's constant 
    	    
pâyâ-ye Dirac 
 
Fr.: constante de Dirac    

The Planck's constant divided by 2Q and denoted G, pronounced h-bar. Also called  reduced Planck's 
constant. 

  Dirac function;    constant. 

direct (adj.) 
  	 		      
râst, sarrâst (#) 
 
Fr.: direct    

Proceeding in a straight course or line without deviation or interruption.  
Math.: Varying  in the same manner as another quantity, especially increasing if another quantity increases 
or decreasing if it decreases.  
Astro.: Designating west-to-east motion of a planet in the same direction as the Sun's movement against 
the stars. 
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From L. directus "straight,"  p.p. of dirigere "set straight," from    dis- "apart" + regere "to  guide;" 
cognate with Pers. râst, as explained below. 

Râst "right, straight" (râšt in afrâštan);  Mid.Pers. râst; O.Pers. rsta- "straight, true," rs- "to be right, 
straight, true," rd- "to prepare;" Av. rz- "to direct, put in line, set," razišta- "straightest, most correct," 
erezu- "correct, straight," rzayeiti "directs," razan- "order;" Skt. raj-  "to direct, stretch," rjuyant- 
"walking straight;"  Gk. orektos "stretched out;" L. regere "to lead straight, guide, rule," p.p. rectus "right, 
straight;" Ger. recht; E. right;  PIE base *reg- "right, just; to move in  a straight line."  
Sarrâst, from sar here an intensive element meaning "side," originally "head" (Mid.Pers. sar; Av.  sarah- 
"head;" Skt. siras- "head;" Gk. kara "head," keras "horn;"  Mod.Pers. sarun "horn;" L. cerebrum "brain;" 
PIE *ker- "head, horn") + râst,  as above. 

direct (v.) 
  	    
râštidan 
 
Fr.: diriger    

To administer; manage; supervise; to serve as a director in the performance or production of. 

  direct (adj.). 

Râštidan, infinitive  from râšt, variant râst "direct,"    direct  (adj.). 

direct correlation 
    		    
hambâzâneš-e sarrâst 
 
Fr.: corrélation  directe    

A correlation between two variables such that as one variable becomes large, the other also becomes large, 
and vice versa. The correlation coefficient is between 0 and +1. Also called positive correlation. 

  direct (adj.);    correlation. 

direct current 
  	  		    
jarayân-e sarrâst 
 
Fr.: courant continu    

Electric current which flows  in one direction only and which is substantially constant in magnitude. 

  direct (adj.);    current. 

direct motion 
     		 ~ 		    
jonb eš-e farârow, ~ sarrâst 
 
Fr.: mouvement direct    

Motion of  a solar-system body from west to east across the sky. 

  direct (adj.);    motion. 

direction 
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  	 ) *) 		    
1) râstâ, su (#); 2) râštâri 
 
Fr.: direction    

1) A position to which  motion or another position is referred.  
2) The act or an instance of directing. 

M.E. direccioun, from  M.Fr., from  L. direction-,  stem of directio "arranging in line,  straightening,"  
direct (adj.). 

1) Râstâ, from direct  direct (adj.)  + -â dimension suffix;  su, from Mid.Pers. sôk "side."  
2) Râštâri, noun from râštâr   director + suffix  -i. 

direction angle 
    	    
zâviye-ye râstâ 
 
Fr.: angle de direction    

An angle made by a given vector and a coordinate axis. 
The angle between the North and a chosen direction. 

  direct (adj.);    angle. 

director 
  		    
râštâr 
 
Fr.: directeur    

A person who directs a project, a group, a production. 

From   direct (v.) + -tor  a suffix found in  loanwords from L., forming  personal agent nouns from verbs. 

Râštâr, from râšt- stem of râštidan  direct  (v.) + -âr suffix  of agent noun (as in parastâr "nurse"). 

dirty ice 
    	    
yax-e cerkin 
 
Fr.: glace sale    

Interstellar ice grains with graphite, silicates, or other chemical compounds adsorbed on their surfaces. 

From dirt (metathesis of M.E. drit,  drytt "mud,  dirt, dung," from O.N.  drit, cognate with O.E. dritan,  from 
P.Gmc. *dritanan) +  -y (O.E. -ig; perhaps from L. -icus, Gk. -ikos,   -ics). 

Cerkin, from cerk "dirt,  filth"  + -in  adj. suffix. 

dirty iceball model 
          
model-e golule-ye yax 
 
Fr.: modèle de la boule de glace sale    
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A model for a cometary nucleus proposed by Fred Whipple (1950-51), according to which the nucleus is a 
solid body (a few kilometers across) made up of various ices (frozen water, methane, ammonia, carbon 
dioxide, and hydrogen cyanide) in which dust is embedded. Dust particles are liberated when the ices 
vaporize as the comet approaches the Sun, and they get blown away by solar radiation pressure, often 
forming impressive, gently curved dust tails. 

  dirty ice; iceball,  from   ice + ball  (O.E., from O.N.  bollr  "ball," from  P.Gmc. *balluz, from  PIE base 
*bhel- "to swell");    model. 

  model; golulé "ball,"  variants gullé, goruk, gulu, gudé  clump (Skt. guda- "ball, mouthful,  lump, 
tumour," Pali gula- "ball,"  Gk. gloutos "rump,"  L. glomus "ball,"  globus "globe," Ger. Kugel, E. clot;  PIE 
*gel- "to make into a ball")  + yax  ice. 

dis- 
      
vâ- (#) 
 
Fr.: dis-    

A prefix meaning "lack  of, not" (e.g. dishonest); "do the opposite of" (e.g. disallow); "apart, away" (e.g. 
discard); before f, dif-; before some consonants (b, d, l, m, n, r, s, v, and sometimes g and j) di-. 

From O.Fr. des-, from L. dis- "apart," from  PIE *dis- "apart, asunder" (cf. O.E. te-, O.S. ti-, O.H.G.  ze-, 
Ger. zer-). The PIE root is a secondary form of *dwis- and is thus related to L.  bis "twice." 

Vâ- prefix denoting "separation; repetition; open; reversal, opposition; off; away," variant of  bâz-, from 
Mid.Pers. abâz-, apâc-; O.Pers. apa- [pref.] "away, from;" Av.  apa- [pref.]  "away, from," apaš [adv.] 
"towards the back;" cf. Skt. ápñc "situated behind." 

discharge 
  	    
vâbâr 
 
Fr.: décharge    

The removal or transference of an electric charge, as by the conversion of chemical energy to electrical 
energy.  
The sudden and momentary equalization of a difference of potential, as between two terminals. 

From M.E. deschargen, from O.Fr. deschargier "unload," from  L.L. discarricare,  from    dis- "do the 
opposite of" + carricare  "to load a cart," from carrus  "cart." 

Vâbâr, from vâ- reversal prefix,   de- + bâr   charge. 

discontinuity 
      
nâpeyvastegi (#) 
 
Fr.: discontinuité    

A break in sequence or continuity of anything.   Balmer discontinuity 
Math.: A point  at which a function is not continuous.  
Geology: A surface separating rock layers of differing properties or compositions. 

M.L. discontinuitas,  from discontinuus, from   dis- +  continuus,   continuous. 
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Nâpeyvastegi, noun from nâpeyvasté "discontinuous," from nâ- "non, un-,"   a-, + peyvasté 
continuous. 

discrepancy 
      
nâhamxâni (#) 
 
Fr.: écart, désaccord    

Divergence or disagreement, as between facts, claims, or calculations. 

From L. discrepantia, from  discrepantem, pr.p. of discrepare "sound differently, differ,"  from    dis- 
"apart, off" + crepare "to  rattle, crack." 

Nâhamxâni, from nâ- "non, un-,"   a-,  + hamxâni "siniging together," from  ham- "together,"   com-, + 
xâni, from xân stem of xândan "to sing; to read; to call," Mid.Pers. xwân- "to  resound; to call," Av. xvan- 
"to sound," xvanat.carxa- "with roaring wheels," Proto-Iranian *huan-  "to call,"  cf. Skt. svar-, sváranti "to 
sound, make a sound, sing," L. susurrus "whispering, humming," O.E. swerian "to swear, proclaim," E. 
answer; PIE base *suer- "to sound, to rustle." 

discrete 
          
gosasté, jodâ (#) 
 
Fr.: discret    

Apart or detached from others; separate; distinct. Composed of distinct or discontinuous elements. 

From O.Fr. discret, from L. discretus "separated, distinct," from p.p. of  discernere "to distinguish," from 
  dis- "off,  away" + cernere "distinguish, separate, sift,"   crisis. 

Gosasté "broken, broken off," p.p. of gosastan "to break, split," Mid.Pers. wisistan "to break, split,"  Av. 
saed- "to split," asista- "unsplit, unharmed," Skt. chid- "to  split, break, cut off,"  Gk. skhizein "to split," L. 
scindere "to split;" PIE stem *skei- "to  split, cut."  
Jodâ "separate, distinct," Mid.Pers. jutâk (yutâk), jut (yut). 

discrete data 
        
dâdehâ-ye gosasté (#) 
 
Fr.: données discrètes    

Data that can only take a small set of particular values, usually whole numbers. For instance, number of 
children in a family cannot be 2.4, since parents cannot actually have 2.4 children.  continuous data. 

  discrete;   data. 

discrete radio source 
    	      
xan-e râdioyi-ye jodâ 
 
Fr.: radiosource discrète    

A localized source on the celestial sphere that can be observationally separated at radio wavelengths from 
its background emission. 
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 discrete;  radio;  source. 

discrete spectrum 
        
binâb-e gosasté 
 
Fr.: spectre discret    

A spectrum in which the component wavelengths (and wave numbers and frequencies) constitute a 
discrete sequence of values (finite or infinite in number) rather than a continuum of values. 

 discrete;  spectrum. 

dish 
      
jâm (#) 
 
Fr.: antenne parabolique    

A large parabolic structure that collects radio waves and focuses them on a detector by means of a 
secondary reflector. A similar device used as antenna for radar transmitting. 

O.E. disc "plate, bowl, platter," from L. discus "dish, platter, quoit," from Gk. diskos "disk, platter." 

Jâm "cup, chalice, goblet, bowl," Mid.Pers. jâm "vessel, goblet; glass," Av. yama- "glass, glass vessel," 
ymô.pacika- "baked glass;" related to Skt. camasa- "a vessel used at sacrifices for drinking Soma, kind of 
flat dish or cup?" 

disintegration 
   	    
vâpâši, forupâši (#) 
 
Fr.: desintégration    

The breaking up of a body into fragments. For example, that of an unstable nuclei either spontaneously or 
as a result of bombardment by fast-moving particles, or the breaking up of a comet. 

Disintegration, verbal noun of disintegrate, from  dis- +  integration. 

Vâpâši, forupâši, from vâ-, frou- de- + pâši, noun of pâšidan disperse (v.). 

disk 
  	     
gerdé (#), disk 
 
Fr.: disque    

1) General: Any thin, flat, circular plate or object.  
2) Math.: The domain bounded by a circle. 
3) Astro.: A thin, flattened material structure encompassing a central object, such as a star or a galactic 
nuclear region.  accretion disk;  circumnuclear disk;  circumstellar disk;  galactic disk.  
 
Computers: Any of several types of material support on which data can be encoded. 

From L. discus "quoit, discus, disk," from Gk. diskos, from dikein "to throw."  dish. 

391
Gerdé, from Mid.Pers. girdag "disk,  round," from gird/girt   "round, all around," Proto-Iranian *gart-  "to 
twist, to wreathe," cf. Skt krt "to  twist threads, spin; to wind; to surround;" kata- "a twist  of straw," Pali 
kata- "ring, bracelet," Gk. kartalos "a kind  of basket," kyrtos "curved;" disk loanword  from Fr. 

disk galaxy 
    		    
kahkešân-e gerdedâr 
 
Fr.: galaxie à disque    

A galaxy characterized by a thin disk of stars and gas. These galaxies may, or may not include a central  
bulge. 

  disk;   galaxy. 

disk population 
  	    	 ~      
porineš-e gerdé, ~ disk 
 
Fr.: population  disque    

Of a spiral galaxy, those stars that lie in a flattened disk and move in nearly circular orbits around its 
centre. They are Population I stars of all ages up to the age of the disk, but in general are younger than 
stars in  halo population. 

  disk; population, from  L.L. populationem "a people, multitude,"  from populatio, from  populare "to 
inhabit," from populus "people,"  related to plebes "the common people," cf. Gk. plethos "people, 
multitude, great number," from PIE base *pel- "to be full;"  Mod.Pers. por "full,"   O.Pers. paru- "much, 
many," Av. pouru-  "much, many," prna- "full," par- "to fill,"   Skt. puru-, Gk. polus, O.E. full 
"completely, full,"  from  P.Gmc. *fullaz, O.H.G. fol,  Ger. voll, Goth. full. 

Like Gk., Pers. uses the concepts of "multitude, many, full" to denote "people, group, herd, flock". The 
following  examples are all terms derived from O.Pers. paru- "much, many," Av. par- "to fill,"   pouru- 
"much, many," prna- "full" (Mod.Pers. por "full"):   literary Pers. bâré "herd, flock," parré  "a rank or file 
of soldiers, a circular disposition of troops," Lori,  Qâyeni bor "group, tribe, herd,"  Torbat-Heydariyeyi, 
Qomi borr "heap, bundle, group," Qomi borreh  "group, assemblage of people," Pashtu parrak "flock, 
herd," Urdu para "flock,  herd," Lârestâni baila "group, tribe,"  Tabari balik "herd, flock."  With  this 
introduction, porineš "population,"  verbal noun of porinidan  "to populate," infinitive  of  porin "populous," 
from por "mutitude,  many, full"  + -in attribution  suffix. 

disperse (v.) 
      
pâšidan (#) 
 
Fr.: disperser    

Optics: To subject light to dispersion. 

Verbal form of    dispersion. 

dispersion 
      
pâšeš (#) 
 
Fr.: dispersion    

392
1) Optics: Resolution of white light  into its component wavelengths, either by   refraction or  by  
diffraction. Dispersion is actually  an effect in which radiations having different wavelengths travel at 
different speeds in the medium. Since the angle of refraction of each radiation vary as a function of its 
wavelength, the component waves deviate from each other.  
2) Radio.: The selective retardation of radio waves when they propagate through a  plasma. As a result, 
higher frequency waves from a  pulsar  will  arrive at the Earth before the lower frequencies due to the 
presence of intervening ionized gas in the interstellar medium.  dispersion measure.  
3) Statistics: The spread of values of a variable around the mean or median of a distribution.  
Related terms:  diffraction;    diffusion;    distribution;    scatter;   scattering. 

Verbal noun of disperse (v.), from M.Fr. disperser "scatter," from  L. dispersus, p.p. of dispergere "to 
scatter," from   dis- "apart" + spargere "to scatter," from  PIE base *(s)pregh- "to scatter" (cf. Av. 
spareg- "to geminate, shoot, sprout," fra-spara- "shoot, sprout," Skt. parjanya- "rain, rain god," Lith. 
spurgas "sprout"). 

Pâšeš, verbal noun of pâšidan "to scatter, sprinkle," az ham pâšidan "to scatter on all sides," Av. paršuya- 
"(with âp-)  snow-water," Skt. prs- "to sprinkle,"  parsati "sprinkles." 

dispersion measure 
        
andâze-ye pâšeš 
 
Fr.: mesure de dispersion    

A parameter used in radio astronomy which describes the amount of dispersion in a radio signal due to its 
passage through an intervening plasma. It is proportional to the product of the interstellar electron density 
and the distance to the source. 

  dispersion;   measure. 

displacement 
  --    
jâ-be-jâyi (#) 
 
Fr.: déplacement    

Physics: A vector quantity that specifies the change of position of a body or particle from the mean 
position or position of rest.  
Geology: The offset of rocks caused by movement along a fault. 

From displace, from   dis- + place + -ment. 

Jâ bé jâyi, noun of jâ bé jâ literally  "place to place," from jâ "place,"  from Mid.Pers. giyag "place," 
O.Pers. -vahana- "place, village," Av. vah- "to dwell, stay," vanhaiti  "he dwells, stays," Skt. vásati "he 
dwells," Gk. aesa (nukta) "to pass (the night)," Ossetic wat "room; bed; place," Tokharian B wäs- "to stay, 
wait;" PIE base ues- "to stay, live, spend the night." 

displacement current 
  	  --    
jarayân-e jâ-be-jâyi (#) 
 
Fr.: courant de déplacement    

In electromagnetism, a quantity which is not a real current (movement of charge), but has the units of 
current and has an associated magnetic field. The physical meaning of this displacement current is that a 
changing electric field makes a changing magnetic field. 
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 displacement;  current. 

display 
      
nemâyeš (#) 
 
Fr.: visualisation    

The act of displaying.  
Of computers, a visual representation of information. 

Noun of  display (v.). 

Verbal noun of nemâyândan,  display (v.). 

display (v.) 
        
nemâyândan, nemâyeš dâdan (#) 
 
Fr.: visualiser    

To show; make visible.  
Of computers, to show the output data on a screen. 

From O.Fr. despleier "to unfold, spread out," from L. displicare "to scatter," from  dis- "un-, apart" + 
plicare "to fold, twist," from PIE base *plek- "to plait, twist" (cf. Gk. plekein "to plait," L. plectere "to 
plait, braid, intertwine," Av. frašna- "helmet" (in rzatô.frašna- "having a silver helmet" (epithet of 
Mithra), Skt. prana- "turban," O.H.G. flehtan "to plait," Russ. plesti "to plait"). 

Nemâyândan, variant nemudan, from Mid.Pers. nim	dan, stem nimây- "to show," from O.Pers./Av. ni- 
"down; into" (Skt. ni "down," nitaram "downward," Gk. neiothen "from below," cf. E. nether, O.E. 
niþera, neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz, Du. neder, Ger. nieder; PIE 
*ni- "down, below") + my- "to measure," cf. Skt. mati "measures," matra- "measure," PIE base *me- "to 
measure;" cf. Gk. metron "measure," L. metrum. 

dissipate (v.) 
      
eftâlidan 
 
Fr.: dissiper    

To scatter in various directions. To spend or use wastefully.  
To cause to lose (energy, such as heat) irreversibly. 

From L. dissipatus, p.p. of dissipare "to disperse, squander," from  dis- "apart" + supare "to throw, 
scatter." 

Eftâl, eftâleš, from eftâlidan "to disperse; to tear; to break," cf. Skt. tard- "to split, pierce, open," trnátti 
"he splits," Lith. tréndu "to be eaten by moths or worms;" PIE base *terd-, *tred- "to drill." 

dissipation 
       
eftâl, eftâleš 
 
Fr.: dissipation    
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The loss of energy over time by a dynamical system, typically due to the action of  friction  or  
turbulence. The lost energy is converted into heat, raising the temperature of the system. 

Noun form of   dissipate (v.). 

dissipative system 
  	+      
râžmân-e eftâli 
 
Fr.: système dissipatif    

A dynamical system which undergoes energy  dissipation. Such a system gives rise to  irreversible 
processes, associated with a time-asymmetric evolution of observable quantities. 

Adj. from    dissipate (v.);   system. 

dissociate (v.) 
      
vâhazidan 
 
Fr.: dissocier    

General: To separate from association of any kind. 

Verbal form of    dissociation. 

dissociation 
      
vâhazeš 
 
Fr.: dissociation    

General: An act or instance of dissociating; the state of being dissociated.  
Chemistry: Separation of a molecule into two or more fragments (atoms, ions, radicals) by the absorption 
of electromagnetic radiation or the action of collisional phenomena. 

From   dis- + (as)sociation,   association. 

dissociation energy 
  	+      
kâruž-e vâhazeš 
 
Fr.: énergie de dissociation    

Energy required to dissociate a molecule.  dissociate (v.). 

  dissociation;   energy. 

dissociative 
      
vâhazeši 
 
Fr.: dissociatif    

Of, relating to, or tending to produce   dissociation. 
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Adj. of    dissociate (v.). 

dissociative recombination 
        
bâzpeyvand-e vâhazeši 
 
Fr.: recombinaison dissociative    

A process where a positive molecular ion recombines with an electron, and as a result it dissociates into 
two neutral products. For example, AB+ + e- A + B, where e- is an electron, AB+ is a diatomic or 
polyatomic molecular ion, and A and B are the neutral fragmentation products. Dissociative 
recombination is the dominant recombination process in planetary ionospheres and interstellar clouds. 

  dissociative;   recombination. 

dissolution 
      
vâluyeš 
 
Fr.: dissolution    

Chemistry: The process by which a solid, gas, or liquid is dispersed homogeneously in a gas, solid, or a 
liquid. 

Verbal noun of   dissolve (v.). 

dissolve (v.) 
      
vâluyidan 
 
Fr.: dissoudre    

To make a solution of, as by mixing with a liquid;  pass into solution. 

From L. dissolvere "to loosen up, break apart," from   dis- "apart" + solvere "to loose, loosen, untie," 
from PIE *se-lu-, from  reflexive pronoun *swe- +  base *leu- "to loosen, divide, cut apart" (cf. Gk. lyein 
"to loosen, release, untie," Skt. lunati "cuts, cuts off," lavitram  "sickle," O.E. leosan "to lose," leas 
"loose." 

Vâluyidan, infinitive  from  stem vâlu(y)-, from vâ-  de- + lu, variant of  Mod.Pers. las "loose," lâ "slit, 
cut," luš "torn," lok  "torn, piece," lâc "open, wide open" (   analysis), from PIE *leu-  "to loosen, divide, 
cut apart." 

dissymmetry 
      
nâhmâmuni 
 
Fr.: dissymétrie    

Absence or lack of symmetry 

From   dis- +   symmetry. 

Nâhmâmuni, from nâ- "non, un-,"   a- +  hmâmuni  symmetry. 

distal ejecta 
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    	    
ešânâk-e dur 
 
Fr.: éjecta distaux    

Geology: Impact ejecta found at distances more than 5 crater radii from the rim of the source crater. 

Distal, from dist(ant)   distance +   -al;    ejecta. 

Ešânâk ejecta; dur   distance. 

distance 
  	 	    
durâ, duri (#) 
 
Fr.: distance    

The extent of space between two things, points, lines, etc. 

From O.Fr. destance, from L. distantia "a standing apart," from distantem "standing apart, separate, 
distant," pr.p. of distare "to stand apart," from   dis- "apart, off"  + stare "to  stand" (cf. Mod.Pers. istâdan 
"to stand," O.Pers./Av. sta- "to stand, stand still; set," Skt. sthâ- "to stand," Gk. histemi "put, place, 
weigh," stasis "a standing still"). 

Durâ, duri, noun from  dur "far, dsitant, remote," Mid.Pers. dur, O.Pers. d	 ra- "far  (in time or space"), Av. 
d	ra-,  from dav- "to move away,"  cf. Skt. d	 rá- "distant, far." 

distance modulus 
     	    
peymun-e durâ 
 
Fr.: module de distance    

The difference between the apparent magnitude (m) of a star or galaxy and its absolute magnitude (M); it 
is given by m - M = 5 log  d - 5, where d is the distance in parsecs. 

  distance;   modulus. 

distibutive law 
    +    
qânun-e vâbâžš 
 
Fr.: loi  distributive    

Math.: In multiplication,   the principle that permits the multiplier  to be applied separately to each term in 
the multiplicand: x(y +  z) = xy + xz.   associative law;   commutative law. 

Distibutive, adj. from    distribute (v.);   law. 

distortion 
      
cowlegi (#) 
 
Fr.: distorsion    
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Extent to which a system, optical, acoustic, or electronic, fails to reproduce accurately at its output the 
characteristics of the input.  
Optics: An optical imperfection  caused by a lens or system of lenses which results in magnification 
differences between different points on the image. The points on the object are misplaced in the image 
relative to the center of the field.   barrel distortion;    pincushion distortion. 

Verbal noun of distort, from  L. distortus, p.p. of distorquere "to  distort," from    dis- + torquere "to 
twist." 

Cowlegi "state or quality of cowlé "distorted, crooked, bent," variants [Mo'in]  kowlé, kal,  kil, Lori  cowel, 
Laki hoval, hol, Malâyeri  caval, hol, Tabari, Aftari  val, Lârestâni xarra, Mid.Pers.  xwahl "bent, crooked;" 
PIE base *klei- "to lean, incline" from  which is also derived Gk. klinein  "to cause to slope, slant, incline," 
L. clinare "to  bend,"   declination, P.Gmc. *khlinen  (Ger. lehnen, E. lean). 

distribute (v.) 
  +    
vâbâžidan (#) 
 
Fr.: distribuer    

(v.tr.) To divide  and dispense in portions; to disperse through a space or over an area.  
(v.intr.) Math.:  To be distributive. 

Distribute, from  L. distributus p.p. of distribuere  "deal out in portions," from    dis- + tribuere  "to pay, 
assign, allot," from tribus "tribe." 

Vâbâžidan, infinitive  of vâbâž, from vâ-  dis- + bâž "tribute, toll,  impost," from  Mid.Pers. bâj, bâž 
"tribute, tax," baxtan "to  distribute," baxt "luck,  fate," O.Pers. bji- "tribute, tax," Av. bag- "to  distribute, 
divide, allot,"  cf. Skt. bhaj- "to share, distribute, apportion," Gk. phagein "to  eat (to have a share of food)"; 
PIE base *bhag- "to share out, apportion." 

distribution 
  +    
vâbâžeš (#) 
 
Fr.: distribution    

An act or instance of distributing; the state or manner of being distributed; something that is distributed. 
  distribution  function.  
  diffraction;    diffusion;    dispersion;   scatter;   scattering. 

Verbal noun of   distribute (v.) 

distribution function 
  	   +    
karyâ-ye vâbâžeš 
 
Fr.: fonction  de distribution    

A function that gives the relative frequency with which  the value of a statistical variable may be expected 
to lie within  any specified interval. For example, the Maxwellian distribution  of velocities gives the 
number of particles, in different velocity  intervals, in a unit volume. 

  distribution;    function. 

distributivity 
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  +    
vâbâžandegi 
 
Fr.: distributivité    

The state or quality of being distributive. 

Noun of   distributive. 

diurnal 
  	    
ruzâné (#) 
 
Fr.: diurne    

Having a period of, occurring in, or related to a day. 

L.L. diurnalis,  from diurnum  "day," from  L. diurnus "daily,"  from  dies "day" + -urnus, an adj. suffix 
denoting time. Dies "day" from PIE base *dyeu- "to shine" (cf.  Gk. delos "clear;" L. deus, Skt. deva "god," 
Mod.Pers. div "devil, demon," O.Pers. daiva- "evil  god, demon," Av. dava- "evil spirit, false god," Gk. 
Zeus "supreme god." 

Ruzâné, from ruz day + -âné a suffix forming  adverbs and adjectives. 

diurnal aberration 
  	   	    
birâheš-e ruzâné 
 
Fr.: aberration  diurne    

The aberration of a star's position due to the rotation of the Earth. Its value depends on the latitude of the 
observer, and is only 0".32 in the case of an observer at the equator, where the rotational velocity is 
greatest. 

  diurnal;    aberration. 

diurnal circle 
  	  	 	  ~    
parhun-e ruzâné, dâyere-ye ~ 
 
Fr.: cercle diurne    

The apparent path of an object in the sky during one day, due to Earth's rotation. 

  diurnal;    circle. 

diurnal motion 
     	    
jonbeš-e ruzâné 
 
Fr.: mouvement diurne    

The daily apparent motion of all celestial objects, due to Earth's rotation. 

  diurnal;    motion. 
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diurnal parallax 
     	    
didgašt-e ruzâné 
 
Fr.: parallaxe  diurne    

The apparent difference between the position of a celestial object measured from the Earth's surface and 
the position that would be recorded by a hypothetical observer at the center of the Earth. 

  diurnal;    parallax. 

diverge (v.) 
  	    
vâgerâyidan (#) 
 
Fr.: diverger    

(v.intr.) To move, or extend in different  directions from a common point.  
Math.: Of a sequence or series, to have no unique limit.  

M.L. divergere, from    di- "apart,"  variant of   dis- + vergere "to bend, turn, incline,"  from PIE *werg- 
"to turn," from  base *wer- "to turn, bend" (cf. L.  vertere "to turn," Av.  vart- "to turn," Mod.Pers. gard, 
gardidan "to turn,"  Skt. vartate "turns round, rolls," Gk.  rhatane "stirrer, ladle," Ger. werden, O.E. 
weorðan "to become." 

Verâyidan, from vâ- "apart,"   de-, + gerâyidan "to  incline towards; to intend; to make for,"  infinitive  of 
gerâ, the etymology of which is not clear. Gerâ may be a variant of Mod.Pers. kil "bent, inclined"  (k/g and 
l/r interchanges), from PIE base *klei- "to lean, incline,"  cognate with L. clinare  "to bend" (E. declination, 
inclination, etc.), Gk. klinein  "to cause to slope, slant, incline," Skt. sri- "to lean," O.Pers. ray-, Av. sray- 
"to lean," P.Gmc. *khlinen (Ger. lehnen, E. lean). 

divergence 
  	    
vâgerâyi (#) 
 
Fr.: divergence    

The act, fact, or amount of diverging.  
Branching off or moving  in different directions.  
Math.: A mathematical operation; the divergence of vector u is denoted by ∇u. 

From diverge,   diverge (v.) + -ence a noun suffix. 

Vâgerâyi, from vâgerâ stem of vâgerâyidan  diverge (v.) + noun suffix  -i. 

divergent 
  	    
vâgerâ (#) 
 
Fr.: divergent    

Relating to or causing divergence. Gowing away in different directions from a common point or path.  
Math.: Failing  to approach a limit. 

M.L. divergent-, stem of divergens pr.p. of divergere, from    di- "apart," variant of    dis- + vergere "to 
bend, turn, incline," from PIE *werg-  "to turn,"  from base *wer- "to  turn, bend" (cf. L. vertere "to  turn," 
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Av. var t- "to turn," Mod.Pers. gard, gardidan  "to turn," Skt. vartate "turns  round, rolls," Gk. rhatane 
"stirrer, ladle," Ger. werden, O.E. weorðan "to become." 

Vâgerâ, agent noun from vâgerâyidan diverge (v.) + noun suffix  -i. 

divergent lens 
       	    
adasi-ye vâgerâ (#) 
 
Fr.: lentille  divergente    

Lens which causes a parallel beam of light passing through it to diverge or spread out; concave lens. 

  divergent;   lens. 

division 
  ()  )   *)      
1) baxš; 2) šekâf 
 
Fr.: division    

1) The act or process of dividing; state of being divided.  
Math.: An operation in which  a dividened is divided by a divisor to give a quotient and a remainder.  
2) Something that marks a division; a separation. 

From O.Fr. division, from  L. divisionem (nom. divisio), from  divid-, stem of dividere "to  cleave, 
distribute," from    dis- "apart" + -videre "to  separate," from PIE base *widh- "to separate." 

1) Baxš "portion, part, division,"  baxšidan "to divide, distribute, grant," Mid.Pers. baxt "fortune,  fate," 
baxtan, baxšidan "to distrubute, divide," Av.  base bag- "to attribute, allot, distribute," baxš- "to apportion, 
divide, give to," baxta- "what  is alloted (luck, fortune),"  baxdra- "part, portion," ba+a- "master, god," 
O.Pers. bâji- "tribute, tax," cf. Skt. bhaj-  "to share, divide, distribute, apportion," bhájati  "divides," 
bhakta- "alloted; occupied with; a share; food or a meal, time of eating?" pitu-bháj- "enjoying  food," Gk. 
phagein "to eat (to have a share of food)"; PIE base *bhag- "to share out, apportion."  
2) Šekâf "a fissure, crack, slit," šekâftan "to divide into two long strips, split, break," Mid.Pers. škâftan. 

dome 
      
gonbad (#) 
 
Fr.: coupole    

A vault, having a circular plan and usually in the form of  a portion of a sphere, that shelters an optical 
telescope.  
Geology: Rounded volcanic structure produced by eruption or intrusion of viscous high-silica magma. An 
uplift that is round or elliptical  in map view  with beds dipping away in all directions from  a central point. 

From Fr. dôme, from Gk. doma "house, housetop," related to domos "house" (PIE *domo-/*domu- "house, 
household;" cf. Av. dam-, dmna- "house," Skt. dám- "house," Gk. doma "house," L. domus "house," 
Rus. dom "house," Lith. dimstis "enclosed court, property," O.E. timber "building,  structure"). 

Mid.Pers. gumbat, gônbat. 

dome hatch 
  	      
darice-ye gonbad 
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Fr.: volet de coupole    

One of small covers that can be moved along the dome slit to vary the slit size. 

  dome; M.E. hacche, O.E. hæcc "fence, half-gate;" From P.Gmc. *khak- (cf. M.H.G. heck, Du. hek 
"gate, railing"). 

Daricé, from dar  "door," + -cé diminutive  suffix.  Dar "door,"  Mid.Pers. dar, O.Pers. duvara-, Av. dvar-, 
cf. Skt. dvár-, Gk. thura, L.  fores, P.Gmc. *dur-, O.E. duru, E. door,  Lith. dvaras "court-yard;"  PIE 
*dhwer-/*dhwor-  "door, gate."   dome. 

dome shutter 
  	      
bastaar-e gonbad 
 
Fr.: fermeture de fente    

A pair of rolling  lids that are used to open or close the dome slit. 

  dome; shutter from to shut, from O.E. scyttan from W.Gmc. *skutjanan +    -er. 

Bastâr, from bast, past tense stem of bastan + -âr. Bastan, from Mid.Pers. bastan/vastan "to bind, shut," 
Av./O.Pers. band- "to bind, fetter," banda- "band, tie," Skt.  bandh- "to bind, tie, fasten," PIE *bhendh- "to 
bind," cf. Ger. binden, E. bind,   band. The suffix  -âr creates creates agent nouns;  dome. 

dome slit 
        
škâf-e gonbad 
 
Fr.: fente de coupole    

An opening along the spherical body of a dome through which an optical telescope can observe. 

  dome;  slit. 

donor 
      
dahandé (#) 
 
Fr.: donneur    

In a semiconductor, an impurity which may induce electric conduction by providing  free electrons.  
acceptor;   impurity. 

M.E. donour, from O.Fr.  doneur, from L. donator, from  donare "to give as a gift," donum "gift,"  dare "to 
give," cognate with Pers. dâdan "to give," from PIE base *do- "to give." 

Dahandé "giver," from  dâdan "to give," Mid.Pers. dâdan "to give,"  O.Pers./Av. d- "to give, grant, yield," 
Av. daditi "he gives," Skt. dadâti "he gives," Gk.  didomi "I  give," PIE base *do- to give." For L. 
cognates see above. 

dope (v.) 
  	    
âqârdan (#) 
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Fr.: doper    

Electronics: To add or treat a pure semiconductor with an impurity (dopant) to change its electrical 
properties. 

From Du. doop "thick dipping  sauce," from dopen "to dip." 

Âqârdan "to mix, to  soak," cf. Sogdian wyr- "to soak, steep," zr "moisture," Ossetic qaryn "to permeate, 
seep through (of liquid)," Skt. ghar-, jigharti   "to sprinkle, drip." 

doping 
  	    
âqareš (#) 
 
Fr.: dopage    

The addition of minute quantities of impurities  to a semiconductor to achieve a desired characteristic. 

Verbal noun of   dope (v.). 

Doppler broadening 
    	    
pahneš -e Doppler 
 
Fr.: élargissement Doppler    

In atomic physics, the broadening of an emission or absorption line due to the Doppler effect. Random 
motions of molecules or atoms of the gas that is emitting or absorbing the radiant energy shift the apparent 
wavelength of each emitter, and the cumulative effect of indivisual shifts is to broaden the line. 

  Doppler effect;   broadening. 

Doppler effect 
  	  	    
oskar-e Doppler 
 
Fr.: effet Doppler    

Change in frequency of a wave (light, sound) due to the relative motion of source and receiver. 
Approaching objects have their wavelengths shortened. Receding objects have emitted wavelengths 
lengthened. 

Doppler, after Christian Andreas Doppler (1803-1853), Austrian physicist who  first described how the 
observed frequency of sound and light waves is affected by the relative motion of the source and the 
detector;  effect. 

Doppler profile 
  	   	    
farâpâl-e Doppler 
 
Fr.: profil  Doppler    

The shape of the spectral line resulting from the Doppler broadening. 

  Doppler effect;   profile. 
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Doppler shift 
     	    
kib-e Doppler 
 
Fr.: décalage Doppler    

Effect of the relative motion of  a wave source (light, sound) and the observer. If the source is moving 
away, the wavelength is stretched (shifted towards lower frequencies). If the source is approaching, the 
wavelength is compressed (shifted towards higher frequencies). These effects, known as Doppler shifts, 
are in the case of light waves called redshift and blueshift, respectively. 

Doppler tomography 
  	   	  	    
borešnegâri-ye Doppler 
 
Fr.: tomographie Doppler    

A technique using a series of Doppler-shifted line profiles at different orbital  phases in cataclysmic 
variable stars (CVs) to image the compact system in the light of a particular emission line. Although 
developed for CVs, the method has wider applications. An alternative method is  eclipse mapping. 

  Doppler effect;   tomography. 

Dorado 
    	 	     
Mâhi-ye zarrin, zarrin mâhi (#) 
 
Fr.: Dorade    

The Swordfish. A constellation in the southern hemisphere near  Reticulum and  Pictor.  It contains 
most of the   Large Magellanic Cloud  which laps over to some extent into the neighboring constellation 
  Mensa. The south  ecliptic  pole also lies within this constellation. Abbreviation:  Dor, Genitive: 
Doradus. 

Dorado, from Sp., from L.L.  deaurutus, p.p. of deaurare "to gild,"  from    de- + aurium "gold."  Dorado 
(Coryphaena hippurus) is a surface-dwelling fish found in off-shore tropical  and subtropical waters 
worldwide. It  is distinguished by dazzling golden colors on the sides. 

Mâhi "fish,"  from Mid.Pers. mâhik, Av.  masya-, cf. Skt. matsya-, Pali maccha-.  
Zarrin "golden,"  from zarr  "gold," Mid.Pers. zarr,  Av. zaranya-, zarnu- "gold," O.Pers. daraniya- 
"gold," Skt. hiranya-  "gold;"  also Av. zaray-, zairi-  "yellow,  green," Mod.Pers. zard "yellow," Skt. hari- 
"yellow, green," Gk. Khloe  lit. "young  green shoot," L. helvus "yellowish, bay," Rus. zeltyj "yellow," 
P.Gmc. *gelwaz, Du. geel, Ger. gelb, E. yellow. 

double 
      
dotâyi (#) 
 
Fr.: double    

Composed of two like parts or members. 

From O.Fr. duble, from L. duplus "twofold,"   from duo "two"  + -plus "fold." 

Dotâyi, from dotâ, from  do "two,"  akin to L. duo, + tâ "fold,  plait, ply;  piece, part," Mid.Pers. tâg "piece, 
part." 
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double refraction 
            
šekast-e dotâyi 
 
Fr.: double réfraction    

Formation of two refracted rays of light from  a single incident ray; property of certain crystals, notably 
calcite. 

  double;   refraction. 

double slit 
        
šekâf-e dotâyi (#) 
 
Fr.: fente double    

A pair of adjacent holes or slits made on a dark and plane surface, used in optical experiments, such as 
interference and diffraction. 

  double;   slit. 

double star 
  	       
setâre-ye dotâyi (#) 
 
Fr.: étoile double    

An apparently single star which better observational resolution shows it to be a pair of closely lying stars. 
They may or may not be physically related. 

  double;   star. 

double-line binary 
  	  
 ~     
dorin-e doxatté, ~ dotaané 
 
Fr.: binaire  à double raies    

A spectroscopic binary in which the spectra of both stars are seen and the lines are alternatively double 
and single.  single-line  binary. 

  double;   line;   binary 

double-line eclipsing binary 
  	  	  
 ~ ~     
dorin-e gerefti-ye doxatté, ~ ~ dotâné 
 
Fr.: binaire  à éclipse à double raies    

A double-line binary whose light  curve is typical of eclipsing binaries. 

  double;   line;   eclipsing;    binary. 

double-lobed radio source 
    	        
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xan-e râdioyi bâ lâpe-ye dotâyi 
 
Fr.: radio source à double lobe    

A galaxy that emits radio energy from two regions located on opposite sides of the galaxy. 

double-slit experiment 
          
âzmâyeš-e šekâf-e dotâyi (#) 
 
Fr.: expérience de double fente    

An experiment of  diffraction and  interference of two light beams using a  double slit;  Young's 
experiment. 

 double;  slit;   experiment. 

doublet 
      
dotâyé 
 
Fr.: doublet    

A pair of forbidden spectral lines of the same atom arising from a common upper excitation level, for 
example [O III] I 5007 and [O III] I 4959, [N II] I 6584 and [N II] I 6548, and [S II] I 6717, [S II] I 
6731.  
A pair of associated lines arising from transitions having a common lower energy level in a spectrum 
characteristic of the alkali metals. 

From O.Fr. doublet, from  double + -et diminutive suffix. 

Dotâyé, from dotâ double + -(y)é nuance suffix. 

doubly ionized 
  	     
dobâr yonidé (#) 
 
Fr.: deux fois ionisé    

An atom that has lost two of its external electrons, for example O++ ([O III]). 

 double;  ionized. 

Draco 
  +    
eždahâ (#) 
 
Fr.: Dragon    

The Dragon. A large constellation that winds around the north  celestial pole, appearing to encircle  
Ursa Minor. The north  ecliptic pole also lies withib Draco. Abbreviation: Dra, genetive form: 
Draconis. 

O.Fr. dragon, from L. draco "serpent, dragon," from Gk. drakon "serpent, seafish," from drak-, strong 
aorist stem of derkesthai "to see clearly," perhaps literally "the one with the (deadly) glance," cf. Av. 
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dars- "to look," huuar.darsa- "having the appearance of the sun," Skt. dar- "to see, appear, look, 
show," dárya- "worthy of being seen;" PIE base *derk- "to look." 

Eždahâ, from Mid.Pers. aždahâg, ažidahâk, from Av. aži.dahka- "the name of an evil king in the Iranian 
mythology," from  aži- "serpent; dragon, monster" (Mid.Pers. až, âž, aži), cf. Skt. áhi- "snake, adder," Gk. 
ékhis, óphis "snake," L. anguis "snake," Arm. auj, Russ. už, Lith. angis; PIE base *angw(h)i- "snake, 
worm." The etymology of  the second component, Av. dahka-, is a matter of discussion. It is probably 
related to dahaka- "stinging, tormenting," from dah- "to  sting, to do harm." 

Draco Dwarf 
    +    
kutule-ye eždahâ 
 
Fr.: Naine du Dragon    

A dwarf elliptical  galaxy that is a satellite of our Galaxy and lies at a distance of about 250,000 light-years 
from the Galactic center. Its diameter is only about 3,500 light-years, and its absolute magnitude -8.6, 
making it the least luminous galaxy known. 

  Draco;   dwarf. 

draconic month 
    	 ~  	    
mâh-e gowzahri (#), ~ gerehi (#) 
 
Fr.: mois draconitique    

The time interval between two successive passages of the Moon through its ascending node (27.212220 
days, i.e., 27 days 5 hours 5 minutes 35.8 seconds). Draconic month is important for predicting eclipses. 
Also called draconitic  month, nodical month. 

Draconic, adj. of dragon,    Draco, referring to a mythological  dragon for the following  reason. Since an 
eclipse occurs when the Earth, the Sun, and a node are aligned and moreover the Moon is situated near the 
node, it was believed that a dragon that resided in the node swallowed the Sun or the Moon.  month. 

Mâh  month.  
Gowzahri, related to gowzahr, from Mid.Pers. gowzihr "a node of the lunar orbit" [gowzihr  sar ("head") = 
ascending node, gowzihr dumb ("tail") = descending node], also the astrological dragon, from Av. gao-
cira- "keeping in it the seed of the ox," epithet of the Moon, since according to Iranian mythology the 
Moon keeps the seed/sperm of bovine animals; from gao- "cow, ox, bull" (Mod.Pers. gâv, Skt. gaus-, Gk. 
bous "ox," Arm. kov, O.E. cu, PIE *gwou-)  + cira- "origin,  seed, lineage (Mod.Pers. cehr "origin"). 
Gowzahr was loaned into Arabic astronomical texts as jawzahr.  
Gerehi, adj. of gereh  node. 

Draconids 
  +    
eždahâiyân 
 
Fr.: Draconides    

Two meteor showers with radiants in the constellation  Draco.  One appears early in October and the 
other late in June. 

Draconids, from   Draco  constellation +   -ids suffix  denoting "descendant of, belonging to the family 
of." 
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Eždahâyiyân, from eždahâ Draco +  -iyân  -ids. 

drag 
  	    
vârâné (#) 
 
Fr.: traînée    

In fluid  mechanics, the force that opposes the relative motion of an object through a fluid. In aeronautics, 
the component of aerodynamic force parallel to the relative wind tending to reduce the forward motion of 
the airplane.  lift;    thrust. 

From O.N. draga, O.E. dragan "to draw,"  from P.Gmc. *dragan  "to draw, pull,"  from PIE base *dhragh- 
"to draw, drag on the ground" (cf. Skt. dhrajati  "pulls, slides in,"  L. trahere "to pull,"  Rus. drogi "wagon." 

Vârâné, from vâ-, opposition prefix,    de-, + râné, from rândan "to push, drive, cause to go" (causative 
of raftan "to go, walk,  proceed," present tense stem row-, Mid.Pers. raftan, raw-, Proto-Iranian *rab/f- "to 
go; to attack"). 

dredge-up 
  	    
borunkašid 
 
Fr.: dragage, remontée    

A process by which the nucleosynthesis products inside a star are drawn to upper layers of the star.  first 
dredge-up;  second dredge-up;   third dredge-up. 

From M.E. (Scots) dreg-, O.E. draeg- (in drægnet "dragnet"), akin to dragan "to  draw + up. 

Birunkašid, past stem of birun kašidan, from birun "out,  the outside" (Mid.Pers. bêron, from bê "outside, 
out, away" + rôn "side, direction,"  Av. ravan- "(course of  a) river") + kašidan "to draw,"  Mid.Pers. 
kašitan, Av. karš- "to draw,"  Skt. kars-, kársati "to pull,  drag, plough," Gk. pelo, pelomai "to be busy, to 
bustle." 

drift (n.) 
      
delek 
 
Fr.: dérive    

General: A driving  movement or force; impulse; impetus; pressure.  
Physics: A slight change of a quantity with time, for  example the sensitivity of an electronic detector 
continuously operated during a long period as an effect of continued use.  
A slow change in frequency of a radio transmitter.  
Aerospace: The gradual deviation of a rocket or guided missile from its intended trajectory. 

From M.E. drift,  n. deriv. of O.E. drifan  "to drive,"  or from O.N. or M.Du.  drift,  from P.Gmc. *driftiz, 
related to *dribanan "to drive. 

Delek from Lori,  Laki, Hamadâni, Malâyeri "push, shove, drive;" variants Gilaki  duko, Tâleši dako, 
Kermâni, Qâyeni tilé, Tabari tula (in  das tula), all meaning "push, shove," Lori retek "impulse, motion," 
literary variant tekân "push, impulse," Mid.Pers. tak "running, haste," takik "swift,"   tâxtan "to cause to 
walk, to flow,"  Av.  taka- "leap, run," from tak- "to  run, flow,"  Skt. tak- "to rush, hurry,"  PIE tekw- "to 
hurry, rush, walk, flow." 
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drift (v.) 
      
delekidan 
 
Fr.: dériver    

(v.intr.) To be carried along by currents of water or air, or by the force of circumstances. (v.tr.) To carry 
along. 

Verb from   drift  (n.). 

drift curve 
        
xam-e delek 
 
Fr.: courbe de passage    

In radio astronomy, the output response as a function of position for a given filter as the source passes 
through the beam. 

  drift;    curve. 

drift rate 
  	      
nerx-e delek 
 
Fr.: taux de dérive    

The amount of drift, in any of its  several senses, per unit time. 

  drift;    rate. 

drift velocity 
        
tond-ye delek 
 
Fr.: vitesse de dérive    

The average velocity of a charged particle in a plasma in response to an applied electric field. 

  drift;    velocity. 

drive (n.) 
  	 	    
râneš (#), râné (#) 
 
Fr.: entraînement    

The act of driving.  
The mechanism that imparts or transfers power to a telescope so that it can move. 

Noun of   drive (v.). 

drive (v.) 
  	    
rândan (#) 
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Fr.: entraîner    

To cause and guide the movement of a telescope. 

O.E. drifan, from P.Gmc. *dribanan;  (cf.  O.N. drifa, Goth. dreiban. 

Rândan "to cause to go," causative of raftan "to go, walk, proceed" (present tense stem row-, Mid.Pers. 
raftan, raw-, Proto-Iranian *rab/f-  "to  go; to attack"). 

drive accuracy 
  	     	    
rašmandi-ye râné 
 
Fr.: précision de guidage    

The accurcay with which a telescope is moved by alpha or delta drives. 

  drive (n.);   accuracy. 

drizzle 
  	  	    
narmé bârân (#) 
 
Fr.: bruine, crachin    

Very small, numerous, and uniformly distributed water drops that may appear to float while following  air 
currents. Unlike fog droplets, drizzle falls to the ground. 

Drizzle, dryseling "a falling  of dew," from  M.E. drysning, related to dreosan "to fall,"  cf. O.S. driosan, 
Goth. driusan. 

Narmé bârân literally  "smooth rain," from narmé, from  narm "soft; smooth; mild,"  Mid.Pers. narm + 
bârân  rain. 

dual 
      
dogâné (#) 
 
Fr.: double    

Of, pertaining to, or noting two;  having a twofold, or double, character or nature. 

From L. dualis, from  duo "two." 

Dogâné, from do "two,"  cognate with duo + -gân plurality suffix  + -é nuance suffix. 

duality 
      
dogânegi (#) 
 
Fr.: dualité    

The quality or character of being twofold, as the   wave-particle duality. 

M.E dualitie,  from L.L.  dualitas. 
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Dogânegi, from dogânag + -i. 

Dubhe (/ Ursae Majoris) 
      
dobbé (#) 
 
Fr.: Dubhé    

The second brightest star in the constellation  Ursa Major  with a   visual magnitude of about 1.8. It 
lies at the front of the   Big Dipper's bowl  and with   Merak (Beta UMa)  makes the famous  
Pointers. /  Ursae Majoris is a   supergiant of type K0 IIIa  and has a  companion. 

From Ar. al-dubb () "bear," referring to the bear in Gk. mythology. 

Dobbé from Ar., as above. 

Dumbbell Nebula (M27, NGC  6853) 
         
miq-e dambel 
 
Fr.: Nébuleuse de L'Haltère    

One of the brightest planetary nebulae; it lies in the constellation  Vulpecula at a distance of about 1000 
light-years. It was discovered by Charles Messier in 1764. 

Dumbbell "a short bar with weights at each end that is used for exercise," from dumb + bell. When viewed 
in a small telescope, the brighter portion of the nebula shows like a bipolar geometry, hence the name;  
nebula. 

Dambel loanword from dumbbell, as above;  nebula. 

dust 
  	 	    
qobâr(#), gard (#) 
 
Fr.: poussière    

Grains of carbon and silicate about 0.1-1.0 mm in size; they are a major component of the interstellar 
medium. Tiny grains of material (e.g., carbon and silicate grains) in the interstellar madium that are about 
0.1-1.0 micron in size. Dust grains embedded in molecular clouds may be significantly larger. 

O.E. dust, akin to O.H.G. tunst "storm," from P.Gmc. *dunstaz, from PIE  base dhem-/dhem- "to smoke, 
to blow," cf. Skt. dh	 má "smoke," Mod.Pers. dam "smoke; to blow, breathe," Av.  d
mainya- "blowing 
up," Gk. thumiao "to fumigate, burn incense," thymos "spirit, mind,  soul," L. fumus "smoke," Ossetic 
dymyn/dumun "to smoke, blow up," Lith. dumai "smoke." 

Qobâr, from Ar.;  gard "dust," Mid.Pers. gart,  gard. 

dust coagulation 
       	 	  ~    
mâseš-e qobâr, roceš-e ~ 
 
Fr.: coagulation  de la poussière    

A process of formation of dust grains in interstellar space and protoplanetary disks, in which randomly 
colliding aggregates may stick together. 
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  dust;   coagulation. 

dust feature 
  	  	    
ârang-e qobâr 
 
Fr.: marque de poussière, signature de ~, motif spectral de ~    

An emission or absorption mark in the spectrum of an astronomical object, the origin of which is 
attributed to the presence of dust in the object or on the line of sight. 

  dust;   feature. 

dust grains 
    	    
dânehâ-ye qobâr (#) 
 
Fr.: grains  de poussière    

The smallest possible amount of  dust. 

  dust; grain, from O.Fr. grein,  from L. granum  "seed." 

Dânehâ, plural of dâné "grain, seed," Mid.Pers. dân, dânag "seed, corn," Av. dnô- in dnô.karš- 
"carrying grains; an ant," Skt. dhânâ- "corn, grain," Tokharian B  tno "grain," Lith. duona "corn, bread." 

dust lane 
  	  	    
bârike-ye qobâr 
 
Fr.: bande de poussière    

A narrow, elongated structure of dark matter seen running over extended emission objects such as nebulae 
and galaxies. 

  dust; lane, from O.E. lane, lanu "narrow hedged-in road," cf. Du. laan  "lane," O.N. lön "row  of 
houses," of unknown origin. 

Bâriké "a narrow thing," from  bârik "narrow,"  from Mid.Pers.  brk "narrow," Av. bra-, as in tiži.bra- 
"sharp-edged," from bry- "to cut," Mod.Pers. bor-, boridan "to  cut;" qobâr  dust. 

dust tail 
    	    
donbâle-ye qobâri (#) 
 
Fr.: queue de poussière    

The tail of a comet which is caused by solar radiation pressure forcing the dust particles away from the 
coma in a curved arch. Also called a Type II tail. 

  dust;   tail. 

duststorm 
      
divbâd (#) 
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Fr.: tourbillon  de poussière    

An unusual, frequently severe weather condition characterized by strong winds and dust-filled air over an 
extensive area. 

Duststorm, from   dust +   storm. 

Divbâd, from div "devil,  demon" (Mid.Pers. dêw, O.Pers. daiva- "evil god, demon," Av.  dava- "evil 
spirit, false god," Skt. deva-, Gk. Zeus "supreme god," L. deus "god," PIE base *deiwos "god," from *dei- 
"to gleam, to shine") + bâd  wind. 

dwarf 
      
kutulé (#) 
 
Fr.: nain    

General: A person of abnormally small height owing  to a pathological condition; an animal or plant much 
smaller than the average of its kind or species.  
Astro.: An adjective characterizing a particular type of object, as in   dwarf star,    dwarf galaxy,  
dwarf planet. 

Dwarf, from  ME dwerg, dwerf, O.E. dweorg, dweorh, O.H.G. twerg "dwarf,"  from  P.Gmc. *dweraz. 

Kutulé, from kut "small,  short" + Pers. diminutive suffix  -ulé,   -ula. The first  component kut is the base 
of kutâh "short, small, little,"  kudak "child, infant,"  Mid.Pers. kôtâh "low,"  kôtak "small, young; baby;"  the 
Mid/Mod.Pers. kucak "small,"  belongs to this fammily; Av.  kutaka- "little,  small." 

dwarf Cepheid 
         
Kefeid-e kutulé 
 
Fr.: céphéide naine    

An old name for a class of pulsating variable stars with small variations in amplitude, also called an AI 
Velae star or delta Scuti star. They lie in the lower part of the Cepheid instability strip. 

  dwarf;   Cepheid. 

dwarf elliptical  galaxy 
    	      
kahkešân-e beyzi#vâr-e kutulé (#) 
 
Fr.: galaxie elliptique  naine    

A galaxy that is much smaller than other members of the elliptical class; it is designated as dE. A subtype 
of dwarf ellipticals  is called a dwarf spheroidal galaxy. 

  dwarf;   elliptical;     galaxy. 

dwarf galaxy 
        
kahkešân-e kutulé (#) 
 
Fr.: galaxie naine    
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A small, low luminosity  galaxy that is associated with a larger spiral galaxy and may make up part of a 
galactic halo. There are many of them in the Local Group, and often orbit around larger galaxies such as 
the Milky  Way and the Andromeda Galaxy. There are three main types of them:  dwarf elliptical  galaxy 
(dE),   dwarf irregular  galaxy (dI),  and   dwarf spiral  galaxy (dSA). 

  dwarf;   galaxy. 

dwarf irregular galaxy 
          
kahkašân-e bisâmân-e kutulé 
 
Fr.: galaxie irrégulière  naine    

An irregular galaxy that is much smaller than other irregulars. Dwarf irregulars are generally metal poor 
and have relatively high fractions of gas. They are thought to be similar to the earliest galaxies that 
populated the Universe, and are therefore important to understand the overall evolution of galaxies. 

  dwarf;   irregular;     galaxy. 

dwarf planet 
  	       
sayyare-ye kutulé (#) 
 
Fr.: planète naine    

A new category of celestial bodies in the solar system introduced in a resolution by the 26th General 
Assembly of the International Astronomical Union  (IAU)  on August 24, 2006. The characterizing 
properties are as follows: 1) It is in orbit around the Sun; 2) It has sufficient mass for its self-gravity to 
overcome rigid body forces so that it assumes a hydrostatic equilibrium (nearly round) shape; 3) It has not 
"cleared the neighbourhood" around its orbit; and 4) It is not a satellite of a planet, or other non-stellar 
body. The property 3 reclassified Pluto from a planet to a dwarf planet because it has not cleared the 
neighborhood of its orbit (the Kuiper Belt). 

  dwarf;   planet. 

dwarf spheroidal galaxy 
    		      
kahkašân-e korevâr-e kutulé (#) 
 
Fr.: galaxie sphéroïdale naine    

A subtype of dwarf ellipticals,    dwarf elliptical  galaxy. 

  dwarf;   spheroidal;    galaxy. 

dwarf spiral galaxy 
    	      
kahkašân-e mârpic-e kutulé (#) 
 
Fr.: galaxie spirale  naine    

A galaxy that belongs to the spiral class but is significantly smaller. 

  dwarf;   spiral;    galaxy. 

dwarf star 
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  	      
setâre-ye kutulé (#) 
 
Fr.: étoile naine    
A star that burns its hydrogen content to produce its energy and therefore belongs to the main-sequence 
luminosity class. 
 dwarf;  star. 
dynamic range 
  	      
bord-e tavânik 
 
Fr.: dynamique    
The ratio of the maximum to minimum signal levels present in an image. For instance, a true 12-bit digital 
camera is capable of providing a dynamic range of 4096 to 1. 
Adj. of  dynamics;  range. 
dynamical 
      
tavânik 
 
Fr.: dynamique    
Of or pertaining to force or power; of or pertaining to force related to motion.  
Pertaining to the science of dynamics. Same as dynamic. 
Adj. from  dynamics. 
dynamical equilibrium 
  	      
tarâzmandi-ye tavânik 
 
Fr.: équilibre dynamique    
Of a physical system, a condition in which the parts of the system are in continuous motion, but they move 
in opposing directions at equal rates so that the system as a whole remains in equilibrium. 
 dynamical;  equilibrium. 
dynamical mass 
  	      
jerm-e tavânik 
 
Fr.: masse dynamique    
The mass of an object derived indirectly from theoretical formulae based on the laws governing the 
behavior of a dynamical system. 
 dynamical;  mass. 
dynamical parallax 
        
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didgašt-e tavânik 
 
Fr.: parallaxe dynamique    
A method for deriving the distance to a binary star. The angular diameter of the orbit of the stars around 
each other and their apparent brightness are observed. By applying Kepler's laws and the mass-luminosity 
relation, the distance of the binary star can be calculated. 
 dynamical;  parallax. 
dynamical time 
        
zamân-e tavânik 
 
Fr.: temps dynamique    
The independent variable in the theories which describe the motions of bodies in the solar system. The 
most widely used form of it, known as Terrestrial Time (TT) or Terrestrial Dynamical Time (TDT) uses a 
fundamental 86,400 Systeme Internationale seconds (one day) as its fundamental unit.  Terrestrial 
Time;  Terrestrial Dynamical Time;  Barycentric Dynamical Time. 
 dynamical;  time. 
dynamical time scale 
  	        
marpel-e zamâni-ye tavânik 
 
Fr.: échelle de temps dynamique    
1) The characteristic time it takes a protostellar cloud to collapse if the pressure supporting it against 
gravity were suddenly removed; also known as the  free-fall time.  
2)  crossing time for a stellar system like a galaxy. 
 dynamical;  time-scale. 
dynamics 
      
tavânik 
 
Fr.: dynamique    
The branch of mechanics that explains how particles and systems move under the influence of forces. 
From dynamic, from Fr. dynamique, from Ger. dynamisch, introduced by Leibnitz in 1691, from Gk. 
dynamikos "powerful," from dynamis "power," from dynasthai "be able to have power" +  -ics. 
Tavânik, from tavân "power, strength," tavânestan "to be powerful, able," + Pers. suffix -ik;  -ics. The 
first component from Mid.Pers. tuwan "power, might," from O.Pers./Av. base tav- "to have power, to be 
strong, to be able," Av. tavah- "power," tviši- "strength," Mod.Pers. tuš, tâb "power, ability," O.Pers. 
tauman- "power, strength," tunuvant- "powerful," Skt. tu- "to be strong, to have authority," tavas-, tavisa- 
"strong, energetic," tavisi- "power, strength." 
dynamo 
      
tavânzâ (#) 
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Fr.: dynamo    

An electric generator, i.e. a machine that converts mechanical energy into electrical energy by magneto-
electric induction. 

From Ger. dynamoelektrischemaschine, coined (1867) by the German inventor Werner Siemans (1816-
1892), from Gk. dynamis "power,"   dynamics. 

Tavânzâ, from tavân "power,"   dynamics + -zâ "generator," from zâdan "to give birth,"  Mid.Pers. zâtan, 
Av. zan- "to bear, give birth to a child, be born," infinitive   zazâite, zâta- "born," cf. Skt. janati "begets, 
bears," L. gignere "to beget," PIE base *gen- "to give birth, beget." 

dynamo theory 
  	       
negare-ye tavânzâ 
 
Fr.: théorie de la dynamo    

Branch of magnetohydrodynamics concerned with self-excitation of magnetic fields in any large rotating 
mass of conducting fluid in motion (usually  turbulent). Self-exciting dynamo action is believed to account 
for magnetic fields at the planetary, stellar, and galactic scales. MODIF 

  dynamo;   theory. 

dynamometer 
       
tavânsanj (#) 
 
Fr.: dynamomètre    

A device for measuring mechanical force; specifically, one that measures the output or driving torque of a 
rotating machine. 

Dynamometer, from   dynamo +   -meter. 

Tavânsanj, from tavân "power,"   dynamics + -sanj  -meter. 

dyne 
      
din (#) 
 
Fr.: dyne    

The centimeter-gram-second (cgs) unit of force that imparts an acceleration of 1 cm sec-2 to a mass of 1 
gram. 

From Fr., from dynamis "power,"    dynamics. 

As above. 

dynode 
      
dinod (#) 
 
Fr.: dynode    
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An electrode that performs electron multiplication by means of secondary emission. 

From dyn(a)- a combining form meaning "power,"    dynamics + -ode a combining form meaning "way, 
road," used in the formation of compound words (anode; electrode), from Gk. hodos "way." 

As above. 

dys- 
  - +-    
doš- (#), dož- (#) 
 
Fr.: dys-    

prefix meaning "bad, ill,  abnormal." 

From Gk. dys- "bad, hard, unlucky," cognate with O.Pers. duš-, Av. duž- (see below), Skt. dus- "bad, 
wrong, difficult,  un-, -less," PIE *dus- "bad, ill." 

Doš-, dož- "bad, ill, abnormal," from  Mid.Pers. duž-, duš-, O.Pers. duš- (dušiyâr- "bad year, famine"), Av. 
duž-, duš- "bad" (duž-mainnyav- "evil-minded, enemy," Mod.Pers. došman "enemy"); PIE *dus-, as 
above. 

Dysnomia (136199 Eris I) 
      
Dusnomiya (#) 
 
Fr.: Dysnomia    

A moon of   Eris,  the largest known  dwarf  planet. 

Dysnomia in Gk. mythology  is the daughter of Eris. 

e-folding time 
    e-    
zamân-e e-tâyi 
 
Fr.:    

The time within which  the amplitude of an oscillation increases or decreases by a factor e (= 2.71828...). 

From e the base of the natural, or Napierian, system of logarithms; folding, from -fold suffix meaning "of 
so many parts," or denoting multiplication by the number indicated by the stem or word to which the 
suffix is attached (as in twofold; manifold),  from O.E. -feald, related to Ger. -falt; Gk.  altos, -plos, -plus; 
  time. 

Zamân time; e, as above; tâyi noun of tâ multiplicative  suffix,  also "fold, plait, wrinkle;  like, 
resembling." 

early Universe 
         
giti-ye âqâzin (#) 
 
Fr.: Univers jeune    

A qualitative term used to describe a phase in the history of the Universe, from the Big Bang event to the 
apparition of the first structures (seeds of future galaxies), at a redshift around 30. 
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  early-type star;   universe. 

early-type star 
  	        
setâre-ye âqâzin guné (#) 
 
Fr.: étoile de type précoce    

Hot, luminous stars of spectral type O, B, A, and F0 to F5. They were originally thought, wrongly,  to be at 
an earlier stage of evolution than late-type stars. 

O.E. ærlice, from ær "soon, ere" (from P.Gmc. *airiz,  from PIE *ier-  "day, morning," cf.  Av. ayar- "day, 
day time," ayar.drjah- "duration of one day," ayar.bara- "day's ride," Mid/Mod.Pers. parr "the day 
before yesterday," from *par.ayer- "the day before") + -lice "-ly,"  adverbial suffix;    type;   star. 

Setâré star; âqâzin adj. of âqâz "beginning,"  from Proto-Iranian *gza-, from prefix - + *gz- "to 
take, receive," cf. Sogdian z "beginning, start," pcz "reception, taking;" guné type. 

earth 
      
zamin (#) 
 
Fr.: terre    

The third planet in the solar system. 

O.E. eorðe "ground, soil, dry land," from  P.Gmc. *ertho, cf. O.N. jörð,  M.Du. eerde, O.H.G. erda, Goth. 
airþa; from PIE  base *er-. 

Zamin, variant zami "earth, floor, land," Mid.Pers. zamig, Av. zam- "the earth;" cf. Skt. ksam- "the ground, 
earth;" Gk. khthôn, khamai "on the ground;" L. homo "earthly being"  (as in homo sapiens, homicide, 
humble, humus, exhume), humus "the earth;" O.Russ. zemi "land, earth;" PIE root *dh(e)ghom "earth". 

earth-grazer 
      
zamin-sâb 
 
Fr.: astéroide croiseur, comète ~    

An asteroid or comet whose orbit occasionally brings it relatively close to the Earth.   near-Earth object. 

Earth-grazer, from    earth + grazer, agent noun of graze "to touch or rub lightly in  passing," from O.E. 
grasian "to feed on grass," from græs "grass;" for the semantic shift cf. Fr. effleurer in the same meaning, 
from fleur "flower." 

Zamin-sâb, from zamin  earth + sâb agent noun of sâbidan "to bruise, file," variant pasâvidan "to 
touch," Khotanese sauy- "to rub," Sogdian ps'w- "to touch," Proto-Iranian *sau- "to rub." 

earthlight 
      
zamin-tâb (#) 
 
Fr.: lumière cendrée    

The illumination  of the dark part of the Moon's disk by the light reflected from the Earth's surface and 
atmosphere. Also called earthshine. 
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 earth;  light. 

earthshine 
      
zamin-tâb (#) 
 
Fr.: lumière cendrée    

Same as  earthlight. 

east 
  	    
xâvar (#) 
 
Fr.: est    

The point on the celestial horizon 90° clockwise from the north point. The point where the Sun rises at the 
equinoxes. 

O.E. east, from P.Gmc. *aus-to-, *austra- "east, toward the sunrise" (cf. Du. oost, Ger. Ost, O.N. austr 
"from the east"), from PIE *aus- "dawn" (cf. Av. uš-, ušah- "dawn," Skt. usas-, usah- "dawn," Gk. aurion 
"morning," Lith. auszra "dawn," L. aurora "dawn," auster "south"). 

Xâvar "east," originally "west," from Mid.Pers. *xvar barân "where the Sun is led," from xvar "sun" (Av. 
h	-, hvar- "sun", cf. Skt. surya-, Gk. helios, L. sol, O.H.G. sunna, Ger. Sonne, E. sun; PIE base *sawel- 
"sun") + barân, pr.p. of bar-, bordan "to carry, lead" (Mid.Pers. burdan, O.Pers./Av. bar- "to bear, carry," 
barre "to bear (infinitive)," Skt. bharati "he carries," Gk. pherein, L. fero "to carry;" PIE base *bher- 
"to carry") + time and place suffix -ân. 

eastern 
  	    
xâvari (#) 
 
Fr.: est, de l'est, oriental    

Lying toward or situated in the east. 

From  east + -ern an adjective suffix occurring with names of directions. 

Xâvari from xâvar east + -i adj. suffix. 

ebb tide 
  	    
forukašand (#) 
 
Fr.: reflux    

A tidal current that generally moves seaward and occurs during the part of the tide cycle when sea level is 
falling. 

O.E. ebba, perhaps from P.Gmc. *abjon, from *ab-, from PIE base *apo- "off, away;"  tide. 

Forukašand, from foru- "down,"  de- + kašand tide. 

eccentric 
  	   	-	    
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osmarkaz, borun-markaz (#) 
 
Fr.: eccentrique    

1) An orbit that has a high eccentricity, i.e. is highly elliptical.  
2) In Ptolemy's geocentric model, a  deferent which is slightly  off-center from  the Earth. 

From M.L. eccentricus, from Gk.  ekkentros "out of the center," from ek "out,"   ex-, + kentron  center. 

Osmarkaz, from os- ex- + markaz  center; borun-markaz, from  borun "out, the outside" (Mid.Pers. 
bêron, from bê "outside, out, away" + rôn "side, direction,"  Av. ravan-  "(course of a) river") + markaz 
center 

eccentric anomaly 
    	 ~ 	-	    
nâsâni-ye osmarkaz, ~ borun-markaz 
 
Fr.: anomalie eccentrique    

Of a planetary orbit, the angle measured from the perihelion position, to the center of the circumscribing 
auxiliary circle, to  the projected position of the planet on the circle.  anomaly;    mean anomaly;  
true anomaly. 

  eccentric;   anomaly. 

eccentricity 
  	   	-	      
osmarkazi, borun-markazi 
 
Fr.: eccentricité    

The amount by which the orbit deviates from circularity:  e = c/a, where c is the distance from the center to 
a focus and a the semimajor axis. 

Noun from   eccentric. 

echelle grating 
  	  	    
turi-ye narde-yi (#) 
 
Fr.: réseau à échelle    

A diffraction  grating in which  the groves are relatively widely spaced and serves to provide high 
resolution and dispersion. 

Echelle, from Fr. échelle "ladder," , from O.Fr. eschele, from L. scala "ladder;"    grating. 

Turi  grating;  nardé, contraction of nardebân "ladder; échelle." 

echelle spectrograph 
  	  	    
binâbnegâr-e narde-yi (#) 
 
Fr.: spectrographe à échelle    

A spectrograph that uses an echelle grating to disperse the light. 
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  echelle grating;   spectrograph. 

echo 
  +    
pažvâk (#) 
 
Fr.: écho    

Acoustics: Effect produced when sound is reflected or thrown back on meeting a solid obstacle.  
Radio.: A wave returned to the transmitter with sufficient  magnitude and delay to be distinguished from 
the directly transmitted wave. In radar, the portion of the energy of the transmitted pulse reflected back to 
the receiver. 

From L. echo, from Gk. echo, personified as a mountain nymph, from ekhe "sound." 

Pažvâk, literally "return sound," from paž "back, against, opposite," varaint pâd- (Mid.Pers. pât-, from 
O.Pers. paity "agaist, back, opposite to, towards, face to face, in front of;" Av. paiti, akin to Skt. práti 
"towards, against, again, back, in return, opposite;" Pali pati-; Gk. proti, pros "face to face with, towards, 
in addition to, near;" PIE *proti)  + vâk "sound," Mid./Mod.Pers.  vâng/bâng "sound, clamour;" Av.  vacah- 
"word," from  vac- "to speak, say;" cf. Mod.Pers. vâžé "word," âvâz "voice, sound, song" (Skt. vakti 
"speaks, says," vacas- "word; Gk. epos "word;" L. vox "voice;" PIE base *wek- "to speak"). 

eclipse 
  	     
gereft (#) 
 
Fr.: éclipse    

The total or partial obscuration of the light from a celestial body caused by its passage behind another 
body.   occultation. 

From O.Fr. éclipse, from L. eclipsis, from Gk.  ekleipsis "a leaving out, forsaking, an eclipse," from 
ekleipein "to forsake a usual place, fail to appear, be eclipsed," from ek "out,"  ex-, + leipein "to leave." 

Gereft, past stem of gereftan "to obscure, close up; to take, seize, catch; to undergo an eclipse," from 
Mid.Pers. griftan, Av./O.Pers. grab- "to  take, seize," cf. Skt. grah-, grabh- "to seize, take," graha "seizing, 
holding, perceiving," M.L.G.  grabben "to grab," from  P.Gmc. *grab, E. grab  "to take or grasp suddenly;" 
PIE base *ghrebh- "to seize". 

eclipse mapping 
  	  	  	    
naqše bardâri-ye gerefti 
 
Fr.: cartographie  par éclipse    

A method for imaging the continuum light  distributions of the   accretion  disks of   cataclysmic 
variable stars. It relies on geometrical information contained in eclipse light curves. An alternative method 
is   Doppler tomography. 

  eclipse;   mapping. 

eclipse year 
    	    
sâl-e gerefti 
 
Fr.: année des éclipses    
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The interval of time (346.620 03 days) between two successive passages of the Sun through the same node 
of the Moon's orbit. It takes less than a solar year to complete an eclipse year because the Moon's orbit and 
the lunar nodes are slowly regressing. 

  eclipse;   year. 

eclipsing binary 
  	  	    
dorin-e gerefti 
 
Fr.: binaire  à éclipses    

A binary star in which one of the two stars passes in front of the other so that the system's total light 
periodically fades. The most famous eclipsing binary is   Algol. 

  eclipse;   binary. 

eclipsing variable 
  	  	    
vartande-ye gerefti 
 
Fr.: variable  à éclipses    

Same as  eclipsing binary. 

  eclipse;   variable. 

ecliptic 
  	    
hurpeh 
 
Fr.: écliptique    

The Sun's apparent path in the sky relative to the stars in the course of a year. It is also the projection of 
the Earth's orbital plane onto the celestial sphere. 

From L. ecliptica linea  "eclipse line," from  eclipsis,   eclipse. 

Hurpeh "sun path," from hur "sun"  + peh "path." The first component hur "sun," variant xor,  from 
Mid.Pers. xvar "sun;" Av.  hû-, hvar- "sun;" cf. Skt. surya; Gk.  helios; L. sol; O.H.G. sunna; Ger. Sonne; 
E. sun; PIE base *sawel- "sun." The second component peh "path, way," from O.Pers. pai- "path, way;" 
Av. pa-, variants pai-, pa-, pantay-; Mid/Mod.Pers. pand "path, advice, councel;" Khotanese pande 
"road, path;" Ossetic fœndœg "path, road;" cf. Skt. pánth- "road, path, course;" Gk. patos "path, way," 
pontos "sea;" L. pons "bridge, path;" P.Gmc. *finthanan "to find;"  E. find;  PIE base *pent- "to go, to 
tread." 

ecliptic latitude 
  	  	    
varunâ-ye hurpehi 
 
Fr.: latitude  écliptique    

One of the two coordinates in the  ecliptic  system; the angle measured from the ecliptic, positive 
towards the north. 

  ecliptic;    latitude. 
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ecliptic longitude 
  	+  	    
derežnâ-ye hurpehi 
 
Fr.: longitude  écliptique    

One of the two coordinates in the  ecliptic  system; the angle meaured eastwards along the ecliptic from 
0° to 360°, with the origin at the   vernal equinox. 

  ecliptic;    longitude. 

ecliptic plane 
   	    
hâmon-e hurpehi 
 
Fr.: plan de l'écliptique    

The plane of Earth's orbit around the Sun. 

  ecliptic  plane. 

ecliptic pole 
  
   	    
qotb-e hurpehi 
 
Fr.: pole de l'écliptique    

Either of the two points on the celestial sphere that are 90° above and below the plane of ecliptic. The 
north ecliptic pole lies in    Draco, and the south ecliptic pole in   Dorado. Due to   precession, the  
celestial pole moves in a circle around the ecliptic poles once every 25,800 years. 

  ecliptic  pole. 

ecliptic system 
  	+  	    
râžmân-e hurpehi 
 
Fr.: système écliptique    

Coordinate system with the ecliptic as the fundamental plane. 

  ecliptic;    system. 

ecology 
      
bumšenâsi (#) 
 
Fr.: écologie    

The scientific discipline that is concerned with the relationships between organisms and their past, present, 
and future environments. 

Ecology, from Gk. oikos "house, dwelling place" (from  PIE *weik-  "clan;" cf. Av.  vis- "homestead, 
community," O.Pers. vi- "house, royal house, farm," Mid.Pers. wis "village;" Skt. vi- "settlement, house, 
tribe, people;" L. villa  "country house, farm;" Goth. weihs "village;"  Lith.  viešpats "master of the house") 
+   -logy. 
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Bumšenâsi, from bum "region, land, a mansion or place where one dwells in saftey; nature, disposition," 
Mid.Pers. bûm "land, earth, country," O.Pers. b	mi- "place of being/living,  land, region,"  Av. b	 m- 
"earth," from bav- "to be, become, take place;" cf. Skt. bh	mi-  "land, region;" PIE *bheu-  "to be, come 
into being, become" (cf. Gk. phu- "become," phuein "to bring forth,  make grow;" L. fui  "I was" (perf. 
tense of esse), futurus "that is to be, future;" Ger. present first and second person sing. bin, bist; E. to be; 
O.Ir. bi'u "I  am;" Lith.  bu'ti "to  be;" Rus. byt' "to be") + šenâsi  -logy. 

ecosphere 
  	    
bumsepehr (#) 
 
Fr.: écosphère    

The space around a star in which a planet would experience external conditions that are not incompatible 
with the existence of life. 

Ecosphere, from eco-,  ecology, +   sphere. 

Bumsepehr, from bum "eco-,"  ecology, + sepehr  sphere. 

ecosystem 
   	  +    
bumrâžmân 
 
Fr.: écosystème    

Any geographic area that includes all of the organisms and nonliving parts of their physical environment. 

  ecology;   system. 

Eddington limit 
  
      
hadd-e Eddington (#) 
 
Fr.: limite  d'Eddington    

The theoretical upper limit of luminosity  at which the radiation pressure of a light-emitting body would 
exceed the body's gravitational attraction. A star emitting radiation at greater than the Eddington limit 
would break up. 

Named after Arthur Stanley Eddington (1882-1944), prominent British astrophysicist;    limit. 

Eddington-Lemaître Universe 
     -	    
giti-ye Eddington-Lemaître (#) 
 
Fr.: Univers d'Eddington-Lemaître    

A theoretical model in which the   cosmological  constant plays a crucial role by allowing an initial  phase 
that is identical to the Einstein static Universe. After an arbitrarily  long time, the Universe begins to 
expand. The difficulty with  this model is that the initiation  of galaxy formation may actually  cause a 
collapse rather than initiate an  expansion of the Universe. 

  Eddington limit;  Lemaître in honor of Georges-Henri Lemaître (1894-1966), a Belgian Roman Catholic 
priest, who first proposed the Big Bang theory;   universe. 
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eddy 
  +    
gižâv 
 
Fr.: tourbillon    

A deviation in the steady flow of  a fluid causing a vortex-like motion  running contrary to the general flow.  
Meteo.: A small disturbance of wind in a large wind flow,  which can produce turbulent conditions or 
turbulence. 

Late M.E., from O.E. ed- "turning"  + ea "water;" akin  to O.N. itha. 

Gižâv, from dialectical Kurd.  "whirlpool,"  from  giž "turning,"  Pers. gij "giddy-headed, vertigio;" Laki  géž 
"whirlpool,"  vagéža "whirlwind"  + âv, variant âb "water"  (Mid.Pers. âb "water;"  O. Pers. ap- "water;" Av. 
ap- "water;" cf. Skt. áp- "water;"  Hitt.  happa- "water;" PIE p-, ab- "water, river;"  cf. Gk. Apidanos, 
proper noun, a river in Thessalia; L. amnis "stream, river" (from *abnis);  O.Ir. ab "river,"  O.Prus. ape 
"stream," Lith. upé "stream;" Latv. upe "brook"). 

edge-on galaxy 
        
kahkašân-e pahlunemâ 
 
Fr.: galaxie vue par la tranche    

A spiral-type galaxy, oriented edge-on to our view.   face-on galaxy. 

Edge, from O.E. ecg "corner, edge," from P.Gmc. *agjo (Ger. Eck "corner"), from  PIE base *ak- "sharp, 
pointed" (cf. L. acies; Gk. akis "point");  on, from  O.E. on, variant of an "in, on, into,"  from P.Gmc. (cf. 
Du. aan; Ger. an; Goth. ana "on, upon"), from PIE base *ano "on" (cf.  Av. ana "on;"  Gk. ana "on, upon;" 
L. an-);   galaxy. 

Kahkašân galaxy;  pahlunemâ "showing side," from pahlu "side, flank"  (Mid.Pers. pahlug "side, rib," 
Av. prsu- "rib," Ossetic fars "side, flank," cf. Skt. páru- "rib," O.C.S. prbsi "breast," Lit.  piršys (pl.) 
"horse breast") + nemâ, from nemudan "to show, display," Mid.Pers. nim	dan, from O.Pers./Av. ni- 
"down; into"  (Skt. ni "down,"  nitaram "downward,"  Gk. neiothen "from  below," cf. E. nether, O.E. 
niþera, neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz, Du. neder, Ger. nieder; PIE 
*ni- "down,  below") + my- "to measure," cf. Skt. mati "measures," matra- "measure," PIE base *me- "to 
measure;" cf. Gk. metron "measure," L. metrum. 

effect 
   34!0    
oskar 
 
Fr.: effet    

Something brought about by a cause or agent; a result. A scientific law, hypothesis, or phenomenon, such 
as the photoelectric effect. 

From O.Fr. effect, from L. effectus "accomplishment, performance," from stem of efficere "to work out, 
accomplish," from   ex- "out"  + facere "to do, to make," from PIE base *dhe- "to put, to do;"  cf. 
Mod.Pers. dâdan "to give," Mid.Pers. dâdan "to give," O.Pers./Av. d- "to give, grant, yield,"  daditi "he 
gives;" Skt. dadáti "he gives," Gk. didomi  "I give,"  tithenai "to put, set, place;" L. dare "to  give, offer;" 
Rus. delat "to do;" O.H.G. tuon, Ger. tun, O.E. don "to do." 
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Oskar, from os-  ex- + kar-, kardan "to  do, to make," Mid.Pers. kardan, O.Pers./Av. kar- "to do, make, 
build," Av.  krnaoiti "he makes," cf. Skt. kr- "to do, to make," krnoti "he makes, he does," karoti "he 
makes, he does," karma "act, deed;" PIE base kwer- "to do, to make." 

effective 
   EC<34!0    
oskarmand 
 
Fr.: effectif    

Actually in  operation or in force; concrete; real. 

M.E., from L.  effectivus "practical," from effect(us), p.p. of efficere  effect + -ivus "-ive." 

Oskarmand, from oskar  effect + -mand possession suffix. 

effective aperture 
     EC<34!0    
dahâne-ye oskarmand 
 
Fr.: ouverture effective    

Of an antenna, the ratio of the extracted power by the antenna to the power per unit area (power density) 
in the incident wave. 

  effective;   aperture. 

effective focal length 
  	     EC<34!0    
derâzâ-ye kânuni-ye oskarmand 
 
Fr.: longueur focale effective    

The focal length of an imaging system, which consists of several lenses or mirrors. 

  effective;   focal length. 

effective radius 
        EC<34!0    
šo'â'-e oskarmand 
 
Fr.: rayon effectif    

Of a galaxy, the distance from its center within which half of  the total luminosity is included. 

  effective;   radius. 

effective temperature 
     EC<34!0    
damâ-ye oskarmand 
 
Fr.: température effective    

A measure of the surface temperature of a star derived from the total emitted energy, assuming that the 
star is a  blackbody emitter (  Stefan-Boltzmann law,   Planck's radiation  law). See also  
brightness temperature;  color  temperature. 
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 effective;  temperature. 

efficiency 
  	    
kârâyi (#) 
 
Fr.: efficacité    

Of a machine, engine, or device, the ratio of the physical quantity which may be stored, transferred, or 
transformed to the total input quantity. 

L efficientia, from efficient-,  effect, + -ia "-y," an E. suffix of adjectives. 

Kârâyi, from kârâ "efficient," from kâr work + â present stem of âmadan "to come," from Av. ay- "to 
go, to come," aiti "goes," O.Pers. aitiy "goes," Skt. e- "to come near," eti "arrival," Gk. eimi "I go," L. eo 
"I go," Tokharian AB i-; PIE *ei- "to go, to walk." 

egress 
      
osgâm 
 
Fr.: émersion    

The reappearance of a celestial body after an eclipse, an occultation, or a transit; same as emersion.  
ingress. 

From L. egressus, from egredi "to go out," from  ex- "out" + -gredi, comb. form of gradi "to walk, go, 
step;" from PIE *ghredh- (cf. Lith. gridiju "to go, wander," O.C.S. gredo "to come"). 

Osgâm "going out," from os- "out,"  ex-, + gâm "step, pace," Mid.Pers. gâm, O.Pers. gam- "to come; to 
go," Av. gam- "to come; to go," jamaiti "goes, Mod.Pers. âmadan "to come," Skt. gamati "goes," Gk. 
bainein "to go, walk, step," L. venire "to come," Tocharian A käm- "to come," O.H.G. queman "to come," 
E. come; PIE root *gwem- "to go, come." 

eigenfunction 
  +	    
viž-karyâ 
 
Fr.: fonction propre    

Math.: An eigenvector for a linear operator on a vector space whose vectors are functions. Also known as 
proper function.  
Quantum mechanics: A wave function corresponding to an eigenvalue. Eigenfunctions represent the 
stationary states ("standing waves") of a system. 

From Ger. Eigenfunktion, from eigen- "characteristic, particular, own" (from P.Gmc. *aigana- "possessed, 
owned," Du. eigen, O.E. agen "one's own") +  function. 

Viž-karyâ, from viž, contraction of vižé "particular, charcteristic" + karyâ function. Vižé, from Mid.Pers. 
apcak "pure, sacred," from *apa-vcak "set apart," from prefix apa- + vcak, from vxtan (Mod.Pers. 
bixtan) "to detach, separate, sift, remove," Av. vak- "to select, sort out, sift," pr. vaca-, Skt. vic-, vinakti 
"to sift, winnow, separate; to inquire." 

eigenstate 
  + 
    
viž-hâlat 
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Fr.: état propre    

Quantum mechanics: A dynamical state whose state vector (or wave function) is an eigenvector of an 
operator corresponding to a specified physical quantity. 

  eigenfunction;   state. 

eigenvalue 
  + 	    
viž-arzé 
 
Fr.: valeur propre    

Math.: The one of the scalars  such that T(v) =  v, where T is a linear operator on a vector space, and v is 
an eigenvector.  
Quantum mechanics: The specified values of quantized energy for which the Schrödinger wave equation 
is soluble, subject to the appropriate boundary conditions. 

  eigenfunction;   value. 

eigenvector 
  +		    
viž-bordâr 
 
Fr.: vecteur propre    

Math.: A nonzero vector v whose direction is not changed by a given linear transformation T; that is, T(v) 
=  v for some scalar I. 

  eigenfunction;   vector. 

Einstein coefficient 
  	       
hamgar-e Einstein 
 
Fr.: coefficient d'Einstein    

A measure of the probability that a particular atomic transition leading to the formation of an atomic 
spectral line occurs. The coefficient of spontaneous emission is denoted by Aij, and the coefficient of 
stimulated emission by Bij, i representing the lower level and j is the upper level. 

Named after Albert Einstein (1879-1955) who introduced the coefficients in 1916;   coefficient. 

Einstein cross 
        
calipâ-ye Einstein 
 
Fr.: croix  d'Einstein    

An image of a distant quasar (redshift 1.7) formed by a foreground spiral galaxy (redshift 0.039) through 
gravitational lensing. The image of the quasar is split into four point sources forming a cross at the center 
of the galaxy. 

Einstein  Einstein coefficient;   cross. 
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Einstein static Universe 
           
giti-ye istâ-ye Einstein 
 
Fr.: Univers stationnaire  d'Einstein    

A cosmological model in which  a static (neither expanding nor collapsing) Universe is maintained by 
introducing a cosmological repulsion force (in the form of  the cosmological constant) to counterbalance 
the gravitational force. 

Einstein  Einstein coefficient;   static; arr; universe. 

Einstein-de Sitter Universe 
     - 	    
giti-ye Einstein-de Sitter 
 
Fr.: Univers Einstein-de Sitter    

The Friedmann-Lemaître expanding model in which space is Euclidean. 

Einstein  Einstein coefficient; de Sitter, after the Dutch mathematicain and physicist Willem de Sitter 
(1872-1934) who worked out the model in 1917;   universe. 

eject (v.) 
      
ešândan 
 
Fr.: éjecter    

To throw out material, for example by a massive star through stellar wind, or by a volcano in eruption. 

From L. ejectus, p.p. of eicere "to throw out," from    ex- "out" + -icere,  comb. form of jacere "to throw." 

Ešândan, from Hamadâni ešândan "to throw out," Laki owštan "to throw, to shoot (with  bow and arrow);" 
Lori šane "throwing,"  šane kerde "to throw;" Av.  ah- "to throw,"  pres. ahya- "throws," asta- "thrown, 
shot," astar- "thrower, shooter;" cf. Khotanese ah- "to throw, shoot," Skt. as- "to throw,  shoot," ásyati 
"throws," ásana- "throw,  shot." 

ejecta 
      
ešânâk 
 
Fr.: éjecta    

Material thrown out by a body, e.g. from a supernova.  eject (v.) 

Plural of L. ejectus  eject (v.). 

Ešânâk "that which is ejected," from šân pr. stem of šândan eject (v.) + suffix  -âk. 

ejection 
      
ešâneš 
 
Fr.: éjection    
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Act or instance of ejecting; the state of being ejected. 

Verbal noun of   eject (v.). 

El Niño 
      
El Niño (#) 
 
Fr.: El  Niño    

A significant warming  of the ocean surface over the eastern and central equatorial Pacific that occurs at 
irregular intervals, generally ranging between two and seven years. El Niño conditions, which are often 
characterized by "warm events," most often develop after late December during the early months of the 
year and decay during the following year.   La Niña . 

From Sp. El Niño "the child,"  i.e. "the Christ Child,"  alluding to the appearance of the current near 
Christmas. The term was originally applied by fishermen of northern Peru. 

Elara (Jupiter VII) 
  	    
Elârâ 
 
Fr.: Elara    

The thirteenth known moon of Jupiter, discovered in 1905 by Charles Perrine. 

In Gk. mythology, Elara was the mother by Zeus of the giant Tityus. 

elastic 
      
kešâyand (#) 
 
Fr.: élastique    

Of, pertaining to, or noting a body having the property of elasticity. 

From Fr., from Gk. elastos "ductile, flexible,"  related to elaunein "to strike, beat out." 

Kešâyand, from keš stem of kešidan/kašidan "to pull, drag, draw" (Av. karš- "to draw, to plough," karša- 
"furrow;"  cf. Skt. kars-, kársati "to  pull, drag, plough," Gk.  pelo, pelomai "to be busy, to bustle") + âyand 
agent form of âmadan "to come; to become," from Mid.Pers. âmatan (O.Pers. gam- "to come; to go," Av. 
gam- "to come; to go," jamaiti "goes;"  O.Iranian *gmatani; Skt. gamati "goes;" Gk. bainein "to  go, walk, 
step;" L. venire "to come;" Tocharian A  käm- "to come;" O.H.G. queman "to come;" E. come; PIE root 
*gwem- "to go, come"). 

elastic collision 
          
hamkubš-e kešâyand 
 
Fr.: collision  élastique    

A collision  between two particles which conserves the total kinetic energy and momentum of the system. 

  elastic;   collision. 

elastic scattering 
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  	      
parâkaneš-e kešâyand 
 
Fr.: diffusion  élastique    

In a collision between two particles, the reaction in which the total kinetic energy of the system, projectile 
plus target, is the same before the collision as after. 

  elastic;   scattering. 

elasticity 
      
kešâyandi (#) 
 
Fr.: élasticité    

The ability of a body which  has been deformed by an applied force to return to its original shape when the 
force is removed. 

Abstract noun of   elastic. 

electric 
  	    
barqi (#) 
 
Fr.: électrique    

Pertaining to, derived from, produced by, or associated with electricity. 

Term coined in by the English physicist William  Gilbert  (1540-1603) in treatise De Magnete (1600), from 
L. electrum "amber," from Gk.  elektron "amber." 

Barqi, adj. of barq   electricity. 

electric current 
  	  	    
jarayân-e barq (#) 
 
Fr.: courant électrique    

The rate at which electric charge flows past a given point through a conductor, measured in  amperes. 

  electric;   current. 

electric discharge 
  	  	    
vâbâr-e barqi 
 
Fr.: décharge électrique    

The flow of electricity  through a gas, resulting in the emission of radiation that is characteristic of the gas 
and of the intensity of the current. 

  electric;   discharge. 

electric intensity 
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    	    
tanuyi-e barqi (#) 
 
Fr.: intensité électrique    

The strength of an electric field at any point as measured by the force exerted upon a unit positive charge 
placed at that point. 

  electric;   intensity. 

electricity 
  	    
barq (#) 
 
Fr.: électricité    

The physical phenomena arising from the behavior of electrons and protons that is caused by the attraction 
of particles with opposite charges and the repulsion of particles with the same charge. 
The science of electric charges and currents.  
A flow  of electrons that is used to generate light and power electric devices. 

From L. electrum "amber," from Gk.  elektron "amber" + -ity a suffix  used to form abstract nouns 
expressing state or condition. 

Barq, Pers. term, used also in Ar. and Hebrew (barak "lightening"); variants in Pers.: varq, barx, balk, 
belak, bala; Lârestâni belak; Tabari, Lahijâni, Semnâni, Sorxeyi, Sangesari belk; Gilaki val; Lori  beleyz; 
Kurd. bilese; Tokharian AB pâlk;  Mid/Mod.Pers. bir  "lightening,"  Mid.Pers. brâh "brilliance,  splendour," 
br'z- "to shine, beam," Mod.Pers. barâz "beauty, grace, elegance;" Av. brz- "to shine, beam; splendour," 
braziti "shines;" cf. Skt. bhrj- "to shine, beam, sparkle," bhrajate "shines;" Gk. phlegein "to burn;" L. 
fulgere "to shine," fulmen "lightning,"  flagrare  "to blaze, burn;" O.H.G. beraht "bright;"   O.E. beorht 
"bright;"  E.   bright; PIE  base *bherg-; *bhrg- "to shine; white."  

electrode 
  	    
elektrod (#) 
 
Fr.: électrode    

1) A conductor by means of which a current passes into or out of a medium. The positive electrode is 
called anode; the negative electrode is called cathode.  
2) In a CCD detector, one of a series of parallel conducting plates which run across the device at right 
angles to the channels and subdivide a channel into pixels. The plates create an electric field within the 
semiconductor which therefore forms a storage site for photo-generated charges. 

Coined by E. physicist and chemist Michael Faraday (1791-1867) from electro-,   electric, + Gk. hodos 
"way." 

electrodynamic 
  	 	    
barqâtavânik, barqâtavânâ 
 
Fr.: électrodynamique    

Referring to electrons in motion. 

From electro-  electric +    dynamics. 
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electrodynamics 
  	    
barqâtavânik 
 
Fr.: électrodynamique    

The phenomena, science, and applications of moving electric charges.  electrostatics. 

From electro-  electric +    dynamics. 

electromagnetic 
  	 	
    
barqâmeqnâti 
 
Fr.: électromagnétique    

Of or pertaining to electromagnetism or electromagnetic fields. 

From electro-  electric +    magnetic 

electromagnetic field 
    	    
meydân-e barqâmeqnâti 
 
Fr.: champ électromagnétique    

A region of space consisting of coupled electric and magnetic lines of force at each point, generated by 
time-varying currents and accelerated charges. 

  electromagnetic;   field. 

electromagnetic force 
  	  	    
niru-ye barqâmeqnâti 
 
Fr.: force électromagnétique    

The fundamental force that is associated with electric and magnetic fields. One of the four fundamental 
forces of nature, it is carried by photons. 

  electromagnetic;   force. 

electromagnetic radiation 
    	    
tâbeš-e barqâmeqnâti 
 
Fr.: rayonnement électromagnétique    

Radiation propagating in the form of an advancing wave in electric and magnetic fields. It includes radio 
waves, infrared, visible light, ultraviolet,  X-rays, and gamma rays. 

  electromagnetic;   radiation. 

electromagnetic spectrum 
    	    
binâb-e barqâmeqnâti 
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Fr.: spectre électromagnétique    

The range of frequencies over which electromagnetic waves are propagated.  electromagnetic radiation. 

  electromagnetic;   spectrum. 

electromagnetic wave 
    	    
mowj-e barqâmeqnâti 
 
Fr.: onde électromagnétique    

A wave produced by oscillation or acceleration of an electric charge.  electromagnetic radiation. 

  electromagnetic;   wave. 

electromagnetism 
  	 	    
barqâmeghnât, barqâmeghnâtis 
 
Fr.: électromagnétisme    

1) The science dealing with the physical relations between electricity and magnetism.  
2) One of the four fundamental forces of nature, governing the electric and magnetic interaction between 
particles. 

From electro-,   electric, +    magnetism. 

electron 
  	    
elektron (#) 
 
Fr.: électron    

The elementary particle that possesses the smallest possible negative electric charge. 

Term first suggested in 1891 by Irish physicist G. J. Stoney (1826-1911); from electr-, from   electric  + -
on, a suffix used in the names of subatomic particles, probably extracted from  ion. 

electron configuration 
  	       	    
hampeykareš-e elektroni 
 
Fr.: configuration  électronique    

Of an atom, a form of notation which shows how the electrons are distributed among the various atomic 
orbital and energy levels. The format consists of a series of numbers, letters and superscripts. For 
example, 1s2 2s2 2p3 means: 2 electrons in the 1s subshell, 2 electrons in the 2s subshell, and 3 electrons in 
the 2p subshell. 

  electron;   configuration. 

electron degeneracy 
    	    
vâgeni-ye elektron (#) 
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Fr.: dégénérescence des électrons    

A   degenerate matter in which electrons are very tightly packed together, as in a white dwarf, but 
cannot get closer than a certain limit to each other, because according to quantum mechanics laws ( 
Pauli exclusion principle)  the lowest energy levels can be occupied by only one electron. Therefore, 
electrons are forced into high energy states. And the significant pressure created by these high energy 
electrons supports white dwarf stars against their own gravity. 

  electron;   degeneracy. 

electron density 
    	    
cagâli-ye elektroni (#) 
 
Fr.: densité électronique    

The number of electrons per unit volume in an ionized medium, like an   H II region,  as determined 
from   emission lines. 

electron diffraction 
  	  	    
parâš-e elekroni (#) 
 
Fr.: diffraction  des électrons    

A diffraction  phenomenon resulting from the passage of electrons through matter, analogous to the 
diffraction of  visible light.  This phenomenon is the main evidence for the existence of waves associated 
with elementary particles;   de Broglie wavelength. 

  electron;   diffraction. 

electron temperature 
    	    
damâ-ye elektroni (#) 
 
Fr.: température électronique    

The temperature of electrons in an interstellar ionized nebula (e.g. in  H II regions and   planetary 
nebulae) as determined by characteristic  emission lines (optical  forbidden  lines or   radio 
recombination lines). 

  electron;   temperature. 

electron volt (eV) 
  	-    
elektron-volt (#) 
 
Fr.: électron volt    

The energy aquired by an electron when accelerated through a potential difference of 1 Volt (1 eV = 1.6 x 
10-12 ergs). 

  electron;   volt. 

electrostatic 
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  	    
barqistâ 
 
Fr.: électrostatique    

Referring to electric charges at rest. 

From electro-,   electric, +    static. 

electrostatic charge 
  	  	    
bâr-e barqistâ 
 
Fr.: charge électrostatique    

A quantity of electricity  at rest on the surface of an insulator or an insulated conductor. 

  electrostatic;   charge. 

electrostatic unit 
    	    
yekâ-ye barqistâ 
 
Fr.: unité électrostatique    

A unit of charge defined as the charge which exerts a force of 1 dyne on a charge of equal magnitude at a 
distance of 1 cm. 

  electrostatic;   unit. 

electrostatics 
  	    
barqistâyik 
 
Fr.: électrostatique    

The science of dealing with electric charges at rest. 

From electro-,   electric, + statics. 

electroweak force 
  	  	 	 ~ 	 	    
niru-ye barqânazâr, ~ barqâkamzur 
 
Fr.: force électrofaible    

The force that takes part in an  electroweak interaction. 

From   electro-,   electric,  +   weak;   force. 

electroweak interaction 
  	+	  		    
andaržireš-e barqânazâr 
 
Fr.: interaction  électrofaible    
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The unified description of two of  the four fundamental interactions of nature,  electromagnetism and the 
  weak interaction which would  merge into a single force under conditions of extreme temperature 
(above 1016 degrees, 102 GeV) prevalent in the early history of the  Universe. 

From   electro-,   electric,  +   weak;   interaction. 

element 
  	 1	    
bonpâr (#), onsor (#) 
 
Fr.: élément    

General: A component or constituent of a whole or one of the parts into which a whole may be resolved 
by analysis.  
Astro.: Any of  the data required to define the precise nature of an orbit and to determine the position of a 
planet in the orbit at any given time.   orbital  element.  
Chemistry: 1) One of the 116 presently known substances that cannot be decomposed by chemical 
reaction into a simpler substance.  
Math.: 1) Of a cylinder  or cone, the generating line of the surface, taken in any position. 2) Of a set, any 
member of the set. 

From O.Fr. élément, from L. elementum "rudiment, one of the four elements, first principle," origin 
unknown. 

Bonpâr, from bon "basis; root; foundation; bottom;"  Mid.Pers. bun "root; foundation; beginning,"  Av. 
b	na- "base, depth," cf. Skt. bundha-, budhná- "base, bottom," Pali bunda- "root of tree" + pâr  contrcation 
of pâré "piece, part, portion, fragment;" Mid.Pers. pârag "piece, part, portion;  gift, offering,  bribe;" Av. 
pra- "debt," from par- "to  remunerate, equalize; to condemn;" PIE *per- "to sell, hand over, distribute; to 
assigne;" cf. L. pars "part, piece, side, share," portio "share, portion;" Gk. peprotai "it  has been granted;" 
Skt. purti- "reward;"  Hitt.  pars-, parsiya- "to break, crumble." Onsor from  Ar. 

elemental abundance 
  	   	 ~ 1	    
farâvâni-ye bonpârhâ, ~ onsorhâ 
 
Fr.: abondance des éléments    

The relative amount of a given chemical element in an astrophysical object with respect to another 
element, usually hydrogen. 

Elemental, from M.L.  elementalis,  element + -al; abundance, from O.Fr. abundance, from L. 
abundantia "fullness," from  abundare "to overflow,"  from L.  ab- "away" + undare "to  surge," from unda 
"water, wave;"   element. 

Farâvâni "abundance," from farâvân "abundant;" bonpârhâ, onsorhâ plural  of bonpâr, onsor  element. 

elementary particles 
  	      
zarrehâ-ye bonyâdin (#) 
 
Fr.: particules  élémentaires    

Particles which are believed to be the basic units of which matter is composed. Over thirty such particles 
have been detected, only a few of them are stable (e.g. electron, proton, neutrino). 
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Elementary, M.E. elementare, from M.F. élémentaire, from L. elementarius, from    element + adj. suffix 
-arius;   particle. 

Bonyâdin, from bonyâd "basis, foundation," variant of bonlâd, from  bon "basis; root; foundation; bottom" 
  element + lâd "root; foundation; reason, cause; wall" + adj. suffix -in. 

elements of the orbit 
  	  	 1	 ~    
bonpârhâ-ye madâr, onsorhâ-ye ~ (#) 
 
Fr.: éléments orbitaux    

  orbital  element. 

  element;  orbit. 

elevating floor 
    	    
kaf-e bâlârow (#) 
 
Fr.: plancher mobile    

The floor below a telescope used to lift observers to the level of the telescope's eyepiece, since the 
telescope is tilted at varying angles when it is in use. 

Elevating, adj. of elevate, from L. elevatus, p.p. of elevare "to lift  up, raise," from   ex- "out"  + levare "to 
raise, lighten" from levis "light  (not heavy)"; floor,  O.E. flor  "floor,"  from P.Gmc. *floruz  "floor"  (cf. 
M.Du. vloer, M.H.G.  vluor,  Ger. Flur "field,  meadow"), from PIE  *plaros, from  *pele- "flat;  to spread." 

Kaf "floor;  plain ground;" bâlârow,  from bâlâ "up,  above, high, elevated, height," from Mid.Pers. bâlây 
"high," Av.  barz- "high, mount" (Skt. bhrant- "high,"  O.E. burg, burh "castle, fortified  place," from 
P.Gmc. *burgs "fortress," Ger. Burg "castle," Goth. baurgs "city,"  E. burg,  borough, Fr. bourgeois, 
bourgeoisie, faubourg; PIE base *bhergh- "high") + row  "going; which  goes," present stem of raftan to 
go, walk, proceed," Mid.Pers. raftan, raw-, Proto-Iranian *rab/f-  "to  go; to attack." 

ellipse 
      
beyzi (#) 
 
Fr.: ellipse    

The locus of a point the sum of whose distances from two fixed points is constant. 

From O.Fr. ellipse, from L. ellipsis  "ellipse," also, "a falling  short, deficit,"  from Gk. elleipsis "an 
omission," from el-, variant of  en-, + leip-, stem of leipein "to leave" + suffix  -sis. 

Beyzi, from Ar. 

ellipsoid 
  	    
beyzivâr (#) 
 
Fr.: ellipsoïde    

A three-dimensional geometric figure resembling a flattened sphere. It is generated by rotating an ellipse 
around one of its axes. 
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elliptical galaxy 
    	    
kahkašân-e beyzivâr (#) 
 
Fr.: galaxie elliptique    

A galaxy whose structure is smooth without spiral arms and ellipsoidal in shape. Ellipticals are redder than 
spirals of similar mass. Giant ellipticals contain over 1012 solar masses, whereas dwarf ellipticals have 
masses as low as 107 solar masses. 

  elliptical;    galaxy. 

ellipticity 
      
beyzigi 
 
Fr.: ellipticité    

The degree of divergence of an ellipse from a circle. 

From elliptic-,  from elliptical  +   -ity. 

Beyzigi, from beyzi  ellipse + -igi   -ity. 

elongated orbit 
  	   ~ 	    
madâr-e kašidé, ~ derâzidé 
 
Fr.: orbite  allongée    

An elliptical  orbit with  a high eccentricity. 

Elongated p.p. of elongate verbal form of   elongation;    orbit. 

Madâr  orbit;  kašidé, p.p. of kašidan "to extend, protract, prolong; to pull, drag; to draw," Av.  karš- "to 
draw, to plough," karša- "furrow"  (cf.  Skt. kars-, kársati "to pull,  drag, plough," Gk. pelo, pelomai "to be 
busy, to bustle"); derâzidé, p.p. of derâzidan "to elongate,"   elongation. 

elongation 
  	    
derâzeš 
 
Fr.: élongation    

1) Increase in length per unit of original length.  
2) The angular distance of a planet from the Sun as seen from the Earth. An elongation of 0° is called  
conjunction; one of 180° is called   opposition; and an elongation of 90° is called   quadrature. 

From L.L. elongationem (nom. elongatio), from  elongare "to remove to a distance," from   ex- "out" + 
longus "long;" PIE base *dlonghos- "long;"  cf. Av.  darga-, dara- "long," drjištm "longest;" 
Mod.Pers. derâz "long," dir "late;  long;" Skt. drghá- "long (in space and time);" Gk. dolikhos "long;" 
P.Gmc. *langgaz (Ger. lang; O.N. langr;  M.Du. lanc;  Goth. laggs "long;" E. long). 

Derâzeš verbal noun of derâzidan "to elongate," from derâz "long," Mid.Pers. drâz "long,"  Av. darga-, 
dara- "long," drjištm "longest;" PIE *dlonghos- "long," as above. 
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embedded star 
  	   	    
setâre-ye forupušidé 
 
Fr.: étoile enfouie    

A newborn star which is tightly  enveloped by a surrounding cloud of gas and dust. 

Ebedded p.p. of embed, from en- + bed from O.E. bed "bed," from P.Gmc. *badjam "sleeping place dug in 
the ground" (O.H.G. betti; Ger. bett); PIE base *bhedh- "to dig, pierce;" cf. Gk.  bothyros "pit;"  L. fodere 
to dig," fossa "ditch;"    star. 

Setâré star; forupušidé, p.p. of forupušidan,  from foru- "below;  beneath; down, downwards;" Mid.Pers. 
frôt "down, downwards;"  O.Pers. fravata "forward, downward;"  Skt. pravát- "a sloping path, the slope of 
a mountain" + pušidan "to cover, conceal, clothe; to wear clothes;" Mid.Pers. pôšidan, pôš- "to cover, put 
on, wear;" cf. Mid.Pers. pôst; Mod.Pers. pust "skin, hide;" O.Pers. pavast- "thin clay envelope used to 
protect unbaked clay tablets;" Skt. pavásta- "cover;" Proto-Indo-Iranian *pauast- "cloth." 

embolismic month 
      
behizak (#) 
 
Fr.: mois embolismique    

In several  lunisolar  calendars, an   intercalary  month employed to preserve a seasonal relationship 
between the Lunar and Solar cycles. For example, in the  Hebrew calendar the extra month, called Adar 
Alef, was inserted after Shvat so that the month of Nissan (month of spring) does not begin in winter.  
In ancient Iranian   solar calendar the additional whole month of  30 days employed every 120 years to 
compensate for the left-over 5 days ( epagomena) in a calendar year of 360 days. 

M.E. embolisme, from M.L. embolismus "intercalation,"  from Gk. emballein "to  throw into, to insert," 
from em- "in" +  ballein "to throw"  (source of the medical term embolism "the obstruction (of an artery, 
etc.) by a clot of blood, bubble of air, etc."). 

Behizak, from Mid.Pers. vihezagig or vihezakik "movable," from vihezag "movement, progression," from 
vihez- "to move, progress." 

embolismic year 
        
sâl-e behizaki (#) 
 
Fr.: année embolismique    

In ancient calendars, a year that contains an  embolismic month. 

  embolismic month;   year. 

emersion 
      
osgâm 
 
Fr.: émersion    

Same as  egress. 
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L. emers(us), p.p. of emergere "to arise out of," from e-, from   ex- + mergere "to dip, sink;"  cf. Skt. 
majj- "to immerse," majjati  "dives under;" Lith.  mazgoju "to wash." 

Osgâm egress. 

emission 
      
gosil (#) 
 
Fr.: émission    

In an atom, a characteristic amount of energy radiated (as line emission) when an electron moves from an 
outer orbit to an inner orbit around the nucleus, corresponding to the lost energy of the electron. 

From L. emissionem "a sending out," from emiss-, stem of emittere "send forth," from   ex- "out" + 
mittere "to send." 

Gosil, variant gosi "sending away, dismission;" Mid.Pers. wisé "to despatch" (Parthian Mid.Pers. wsys- "to 
despatch;" Buddhist Mid.Pers. wsydy "to despatch;" Sogdian 'ns'yd- "to exhort"), from Proto-Iranian *vi-
sid- "to despatch, send off," from prefix vi-  "apart, away, out," + *sid- "to  call." 

emission band 
        
bând-e gosili 
 
Fr.: bande d'émission    

In a spectrum, a combination of several closely spaced, often unresolved,  emission lines occurring 
across a limited range of wavelengths. 

  emission;   band. 

emission coefficient 
  	       
hamgar-e gosil 
 
Fr.: coefficient d'émission    

Electromagnetic flux emitted by a source per unit volume per unit time. 

  emission;   coefficient. 

emission feature 
  	      
ârang-e gosil 
 
Fr.: motif  d'émission    

Any emission mark in the spectrum of a celestial object resulting from line formation or  of unknown 
origin. 

  emission;   feature. 

emission line 
  
      
xatt-e gosili (#) 
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Fr.: raie  d'émission    

A bright line in  the electromagnetic spectrum of a radiating substance caused by emission at a particular 
wavelength. 

  emission;   line. 

emission measure 
        
andâze-ye gosil 
 
Fr.: mesure d'émission    

The product of the square of the electron density times the linear size of the emitting region (in parsecs). 

  emission;   measure. 

emission nebula 
         
miq-e gosil-i 
 
Fr.: nébuleuse en émission    

An ionized nebula whose spectrum consists of  emission lines.  planetary  nebula;   H II  region. 

  emission;   nebula. 

emission spectrum 
        
binâb-e gosili (#) 
 
Fr.: spectre d'émission    

A spectrum consisting of emission lines, produced when the light does not undergo absorption between 
the source and the spectrograph. 

  emission;   spectrum. 

emissivity 
      
gosilandegi (#) 
 
Fr.: émissivité    

The ratio of energy radiated by a material to energy radiated by a black body at the same temperature. 

From   emissive +  -ity. 

Gosilandegi, from gosilandé  emitter;    emissive, from Mid.Pers. form gosilandag + suffix  -i. 

emit (v.) 
      
gosilidan (#) 
 
Fr.: émettre    
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To send forth (liquid, light,  heat, sound, particles, etc.). 

Verb of   emission. 

Gosilidan, infinitive  of    gosil  emission. 

emitter 
      
gosilandé (#) 
 
Fr.: émetteur    

Any device used to emit light, sound, electrons, or the like. 

Agent noun of   emit (v.). 

empirical 
  	    
ârvini (#) 
 
Fr.: empirique    

Based on the results of  experiment and  observation only, without    theory. 

From L. empiricus, from Gk.  empeirikos "experienced," from empeiria "experience," from empeiros 
"skilled,"  from en- "in"  + peira "experiment." 

Ârvini, adj. of ârvin  "experience, experiment, test," from prefixed Av.  van- (Mod.Pers. bin, present stem 
of didan "to see, look") "to  see," aib-van- "to look, notice;" cf. Parthian Mid.Pers. frwyn- "to foresee," 
frwyng foreseeing," frwyngyft "foresight,"  from Proto-Iranian *fra-uain. 

empirical formula 
    	    
disul-e ârvini 
 
Fr.: formule empirique    

1) In physics, a mathematical equation that predicts observed results, but has no known theoretical basis to 
explain why it works.  
2) In chemistry, a simple expression of the relative number of each type of atom in a chemical compound. 

  empirical;    formula 

Enceladus (Saturn II) 
      
Enkelâdos (#) 
 
Fr.: Encelade    

The eighth of Saturn's known satellites, about 500 km in diameter, it orbits Saturn at a mean distance of 
238,000 km with a period of 1.37 days. Enceladus has the highest albedo (> 0.9) of any body in the solar 
system. Its surface is dominated by clean ice. Discovered by Herschel in 1789. 

In Gk. mythology Enceladus was a Titan who battled Athene in their war against the gods. When he fled 
the battlefield, Athene crushed him beneath the Sicilian Mount Etna. 
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Enkelâdos, from the original Gk. pronunciation of the name. 

Enceladus (Saturn II) 
      
Enkelâdos (#) 
 
Fr.: Encelade    

The eighth of Saturn's known satellites, about 500 km in diameter, it orbits Saturn at a mean distance of 
238,000 km with a period of 1.37 days. Enceladus has the highest albedo (> 0.9) of any body in the solar 
system. Its surface is dominated by clean ice. Discovered by Herschel in 1789. 

In Gk. mythology Enceladus was a Titan who battled Athene in their war against the gods. When he fled 
the battlefield, Athene crushed him beneath the Sicilian Mount Etna. 

Enkelâdos, from the original Gk. pronunciation of the name. 

Encke gap 
        
gâf-e Enke 
 
Fr.: division  de Encke    

A region of decreased brightness within the A ring of Saturn. 

In honor of Johann Franz Encke,  Encke's comet. Gap, from O.N. gap "chasm," related to gapa "to 
gape." 

Gâf, variant kâf "split, slit,"  stem of kâftan, kâvidan "to split;  to dig," Mid./Mod.Pers.  škâf- škâftan "to 
split, burst," Proto-Iranian *kap-,  *kaf- "to  split;" cf.  Gk. skaptein "to dig;" L.  cabere "to scratch, scrape," 
P.Gmc. *skabanan (Goth. skaban; Ger. schaben; E. shave). PIE base *(s)kep- "to cut, to scrape, to hack." 

Encke's comet 
   	      
donbâledâr-e Enké (#) 
 
Fr.: comète de Encke    

A faint comet with  the shortest known period (about 3.30 years). Its semimajor axis is 2.21 AU and 
aphelion 4.1 AU. it is the parent body of the Taurids meteor shower. The comet was first observed in 1786 
by the French astronomer Pierre Méchain. 

Named after the German astronomer Johann Franz Encke (1791-1865), who in 1819 computed its orbit 
and proved that sightings of apparently different comets in 1786, 1795, 1805, and 1818 were in fact 
appearances of the same comet.  comet. 

encounter 
  		    
ruyâruyi (#) 
 
Fr.: rencontre    

General: A meeting, especially one that is unplanned, unexpected, or brief. An often violent meeting; a 
clash.  
Coming across of two bodies (as two stars in a cluster) which results in the deviation from original 
directions of motion.   close encounter;   strong encounter;   weak encounter. 
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From O.Fr. encountrer "confront,"  from encontre "against, counter to," from L.L.  incontra "in  front of," 
from L. in-  "in" +  contra "against. 

Ruyâruyi "being face to face," from ru, ruy  "face, countenance," variant rox (Mid.Pers. rôy, rôdh "face," 
Av. rao
a-  "growth,"  in plural  "appearance," from raod- "to grow, sprout, shoot," cf. Skt. róha-  "rising, 
height") + euphonic interfix  -â- + ruy + noun suffix  -i. 

endoergic process 
  	 	  	+	    
farâravand-e kâružgir 
 
Fr.: processus endoénergétique    

A nuclear or molecular process in which some of the energy of the incoming particle is absorbed by, or 
transferred to, the other particle. 

Endoergic, from endo- a combining form meaning "within,"  from  Gk. endon "within"  + -ergic a 
combining form with  the meanings "activated by, sensitive to, releasing, resembling the effect produced 
by the substance or phenomenon specified by the initial element, from  erg  energy +   -ic;  
process. 

Farâravand  process; kâružgir, from  kâruž  energy + gir present stem of gereftan "to take, seize, 
catch" (Mid.Pers. griftan, Av./O.Pers. grab-  "to take, seize," cf. Skt. grah-, grabh- "to seize, take," graha 
"seizing, holding, perceiving," M.L.G.  grabben "to  grab," from P.Gmc. *grab,  E. grab "to take or grasp 
suddenly;" PIE base *ghrebh- "to seize"). 

endothermic process 
  	 	  		    
farâravand-e garmâgir (#) 
 
Fr.: processus endothermique    

Process during which heat is absorbed by the system from outside. 

From endo- a combining form meaning "within,"  from Gk.  endon "within"  + -therm, from Gk. therme 
"heat," from PIE *ghwerm-/*ghworm-  "warm;"  cf.  Pers. garm "warm," L. fornax "an oven," O.E. wearm 
"warm" +    -ic. 

From garmâ "heat, warmth" (Mid.Pers. garm, O.Pers./Av. garma- "hot, warm," cf. Skt. gharmah "heat," 
Gk. thermos "warm," L. formus "warm,"  P.Gmc. *warmaz, O.E. wearm, O.H.G., Ger. warm, PIE 
*ghworm-/*ghwerm-,  as above) + gir present tense stem of gereftan "to take, seize, catch" (Mid.Pers. 
griftan, Av./O.Pers. grab- "to  take, seize," cf. Skt. grah-, grabh- "to seize, take," graha "seizing, holding, 
perceiving," M.L.G.  grabben "to grab," from P.Gmc. *grab,  E. grab "to  take or grasp suddenly;" PIE base 
*ghrebh- "to seize"). 

energetic solar particles 
  	  	  	+    
zarrehâ-ye xoršidi-ye kâružmand 
 
Fr.: particules  solaires énergétiques    

Electrons and atomic nuclei ejected by solar flares, travelling with velocities amounting to a fraction of the 
velocity of light,  and energies mostly in the range 1-100 million   electronvolts (eV), but occasionally as 
high as 15 billion eVs. Also known  as solar  cosmic rays. 
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Energetic, from Gk. energetikos, from energe-  energy + -tikos a suffix, equivalent in meaning to   -ic, 
occurring in adjectives;   solar;    particle. 

Zarrehâ plural of zarré   particle; xoršidi   solar; kâružmand from kâruž   energy + -mand possession 
suffix. 

energy 
  	+    
kâruž 
 
Fr.: énergie    

In physics, capacity for doing work. 

From M.Fr. energie, from L.L.  energia, from Gk.  energeia "force in action, activity,  operation," from 
energos "active, working," from  en- "in, at" + ergon "work,"  from  PIE base *werg- "to work"  (cf. Av. 
varz- "to work, do, perform, exercise;" Mod.Pers. varz-, varzidan "to labor, exercise, practise;" Arm. 
gorc "work;"  Lith.  verziu "tie, fasten, squeeze," vargas "need, distress;" Goth. waurkjan; O.E. wyrcan 
"work,"  wrecan "to drive, hunt, pursue"). 

Kâruž, literally  "work stength," from  kâr + už. The first component kâr "work,"  Mid.Pers kâr, 
Mod./Mid.Pers. kardan "to  do, to work," Mid.Pers. kardan; O.Pers./Av. kar-  "to do, make, build," Av. 
krnaoiti "he makes;" cf. Skt. kr- "to do, to make," krnoti "he makes, he does," karoti "he makes, he 
does," karma "act, deed;" PIE base kwer- "to do, to make." The second component, už, from Mid.Pers. ôž 
"strength" (ôžômand "strong"), Av. aogah-, aojah- "stregth"  (aojahvant- "strong")  Skt. ojas- "strength" 
(ojasvant- "strong"); L.  augustus "venerable," L.L. augmentare "to increase," from augere "to increase, 
enlarge, enrich;" Lith. augu "to grow;"  Gk. auxo "increase;" Goth. aukan "to grow, increase;" O.E. eacien 
"to increase"); PIE *augos- "force,"  *aug- "to increase." 

energy density 
    	+    
cagâli-ye kâruž 
 
Fr.: densité d'énergie    

The amount of energy in the form of radiation per unit volume, expressed in ergs cm-3. In particular, the 
energy density of blackbody radiation at temperature T is aT4, where the radiation constant a = 7.56 x 10-
15 erg cm-3 (K)-4. 

  energy;   density. 

energy level 
  	  	+    
tarâz-e kâruž 
 
Fr.: niveau d'énergie    

Any of the several discrete states of energy which a particle, atom, or molecule can adopt under conditions 
where the possible values are restricted by quantum mechanical laws. 

  energy;   level. 

energy spectrum 
    	+    
binâb-e kâruž 
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Fr.: spectre d'énergie    

Of cosmic rays, the plot representing the number of particles as a function of their energy. 

  energy;   spectrum. 

energy transfer 
  	+  	+    
tarâvaž-e kâruž 
 
Fr.: transfert  d'énergie    

The process of conveying energy from one system to another. 

  energy;   transfer. 

English mounting 
  	      
barnešând-e englisi 
 
Fr.: monture anglaise    

A method of mounting a telescope in which the polar axis is supported at each end by two piers. The great 
defect of this type of mounting is its inability  to observe the pole. 

  mounting. 

enrich (v.) 
   	 	     
mâyevar kardan (#) 
 
Fr.: enrichir    

To increase the proportion of a chemical species or isotope in a material. 

From O.Fr. enrichir, from  en- a prefix occurring originally  in loanwords from  Fr. forming  verbs with a 
particular sense + riche, from a Celtic source akin to Gaulish *rix; O.Ir.  ri "king;"  cf.  O.H.G. rihhi  "ruler, 
rich;" Du. rijk;  Ger. reich "rich,"  recht "right;"  E. right;  PIE base *reg- "move in  a straight line," hence, 
"direct, rule;" cf.  Mod.Pers. râst "right, straight" (râšt  in afrâštan); Av.  rz- "to direct, put in line, set," 
razišta- "straightest, most correct," erezu- "correct, straight," rzayeiti "directs," razan- "order;" Skt. raj- 
"to direct, stretch," rjuyant-  "walking straight;"  Gk. orektos "stretched out;" L. regere "to lead straight, 
guide, rule," p.p. rectus "right, straight." 

Mâyevar kardan, composite verb, from mâyevar "enriched" + kardan "to do, to make." Mâyevar, from 
mâyé "substance, essence; quantity, amount" (Mid.Pers. mâtak "substance," from mât "mother; 
substance," mâdé (Ar. mâddat borrowed from Mid.Pers.)  matter) +  adj. suffix -var.  Kardan, from 
Mid.Pers. kardan, O.Pers./Av. kar- "to do, make, build,"  Av. kJrJnaoiti  "makes," cf. Skt. kr- "to  do, to 
make," krnoti "makes," karma "act, deed;" PIE base kwer- "to do, to make." 

enriched gas 
     	    
gâz-e mâyevar 
 
Fr.: gaz enrichi    
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A gas, usually interstellar, in which the abundance of particular chemical or atomic species is higher than 
the expected values. 
Enriched, p.p. of  enrich (v.);  gas. 
enriched uranium 
  	   	    
urânium-e mâyevar 
 
Fr.: uranium enrichi    
Uranium in which the proportion of the isotope U-235 has been increased (above the 0.7% value in natural 
uranium). 
 enriched gas; uranium named by its discoverer, Ger. chemist Martin Heinrich Klaproth (1743-1817), 
for the recently discovered planet  Uranus. 
enrichment 
   	    
mâyevari (#) 
 
Fr.: enrichissement    
1) A process that changes the isotopic ratio in a material. For example, for uranium the ratio of U-235 to 
U-238 may be increased by gaseous diffusion of uranium hexafluoride.  
2)  chemical enrichment. 
Enrichment, from enrich (v.) + noun suffix -ment. 
enthalpy 
  		    
darungarmi (#) 
 
Fr.: enthalpie    
A quantity associated with a thermodynamic system and given by H = U + pV, where H is the enthalpy, U 
the internal energy, p the pressure, and V the volume. 
Gk. enthalp(ein) "to warm in," from en- "in, into, within" + thalpein "to warm + -y a suffix used in the 
formation of action nouns from verbs. 
Darungarmi, from darun "in, into, within" (Mid.Pers. andarôn "inside," from andar inter- + rôn "side, 
direction;" Av. ravan- "(course of a) river") + garm "warm" (Mid.Pers. garm; O.Pers./Av. garema- "hot, 
warm;" cf. Skt. gharmah "heat;" Gk. thermos "warm;" L. formus "warm," fornax "oven;" P.Gmc. 
*warmaz; O.E. wearm; O.H.G., Ger. warm; from PIE base *ghworm-/*ghwerm-) + -i a suffix used in the 
formation of action nouns from verbs. 
entrance pupil 
  	  		    
mardomak-e darunraft 
 
Fr.: pupille d'entrée    
In an optical system, the image of the aperture stop formed in object space.  exit pupil. 
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From M.Fr. entrance, from entrer "to  enter," from L. intrare,  from  intra "within,"   related to  inter-;   
pupil. 

Mardomak  pupil; darunraft,  from  darun "in, into;  within"  (Mid.Pers. andarôn "inside,"  from andar 
inter- + rôn "side, direction;"  Av.  ravan- "(course of a) river")  + raft past stem of raftan "to go, walk, 
proceed" (present tense stem row-; Mid.Pers. raftan, raw-; Proto-Iranian *rab/f- "to go; to attack"). 

entrance slit 
    		    
šekâf-e darunrafti 
 
Fr.: fente d'entrée    

A thin slit  in an opaque screen by which light enters a spectrograph. 

  entrance pupil;   slit. 

entropy 
  	    
dargâšt (#) 
 
Fr.: entropie    

1) A measure of the energy that is not available for work during a thermodynamic process. According to 
the second law of thermodynamics, an isolated system evolves toward a state of maximum entropy.  
2) A quantitative measure of the degree of disorder of a physical system. Highly disordered systems have 
a large entropy; highly ordered systems have low entropy. Also used as a measure of information content. 

From Ger. Entropie, coined 1865 by physicist Rudolph Clausius (1822-1888) from Gk. entropia "a 
turning toward," from  en- "in" + trope "a turning,  change," related to tropos "a turn, way, manner," from 
tropein "to turn,"  from PIE base *trep- "to turn"  (cf. L. trepit  "he turns"). 

Dargâšt, from dar "in"  + gâšt present stem of gâštan "to cause to revolve, to turn," transitive of gaštan, 
variant gardidan "to turn, to change" (Mid.Pers. vartitan;  Av. vart- "to turn, revolve;"  cf. Skt. vartati;  L. 
vertere; O.H.G. werden "to become;" PIE base *wer- "to turn, bend"). 

envelope 
      
pušé (#) 
 
Fr.: enveloppe    

A shell of dust or gas expanding out from an astronomical object such as a star or a comet's nucleus. 

From Fr. enveloppe, from O.Fr. envoloper "to envelop," from en- "in"  + voloper "wrap up,"  of obscure 
origin, perhaps related to M.L. aluppa "a very thin piece or slice of wood"  and influenced by L. volvere 
"to roll." 

Pušé, noun from pušidan "to cover; to put on;" Mid.Pers. pôšidan, pôš- "to cover; to wear;" cf. Mid.Pers. 
pôst; Mod.Pers. pust "skin, hide;" O.Pers. pavast- "thin clay envelope used to protect unbaked clay 
tablets;" Skt. pavásta- "cover," Proto-Indo-Iranian *pauast- "cloth." 

environment 
  		    
pargir (#) 
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Fr.: environnement    

An aggregate of surrounding circumstances, conditions, or influences in which a thing is situated or is 
developed.  
Ecology: The totality of  circumstances surrounding an organism or group of organisms. More specifically, 
the combination of external physical conditions that affect and influence the growth, development, and 
survival of organisms.  
Computers: The entire set of conditions under which one operates a computer, as it relates to the 
hardware, operating platform, or operating system. 

From environ + -ment; the first component from Fr. environs, plural of  O.Fr. environ "compass, circuit," 
from environ (adv.) "around," from  en- "in"  + viron "circle,  circuit,"  from virer  "to turn." 

Pargir, from  par- "around, surrounding," variant pirâ-   circum-  + gir agent noun and present stem of 
gereftan "to take, seize; to make prisoner; to intercept" (Mid.Pers. griftan; Av./O.Pers. grab- "to take, 
seize;" cf. Skt. grah-, grabh- "to seize, take," graha "seizing, holding,  perceiving;" M.L.G.  grabben "to 
grab," from P.Gmc. *grab;  E. grab "to take or grasp suddenly;" PIE base *ghrebh- "to seize"). 

epact 
  	     
barafzâ 
 
Fr.: épacte    

1) The time that must be added to the lunar year (12 lunations) to make it coincide with the solar year 
(about 11 days).  
2) The moon's age at the beginning of the calendar year. 

From Fr. épacte, from L. epacta, from Gk. epaktos, verbal adj. of epagein "to intercalate, add, bring 
forward," from  epi "on" + ag-, from  agein "to bring, to lead;" cf.  L. agere "to drive, set in motion,"    act 
(v.). 

Barafzâ, from bar- "on, upon, up" (Mid.Pers.  abar; O.Pers. upariy "above; over, upon, according to;" Av. 
upairi "above, over," upairi.zma- "located above the earth;" cf. Gk. hyper- "over, above;" L. super-; 
O.H.G. ubir "over;"  PIE base *uper "over") +  afzâ, afzudan "to add, increase" (Mid.Pers. abzudan "to 
increase, grow;" O.Pers. abijav- "to increase, add to, promote," from abi-, aiby- "in addition to; to; 
against" + root jav- "to press forward;" Av.  gav- "to hasten, drive;" Sk. jav- "to press forward, impel 
quickly, excite," javate "hastens"). 

epagomena 
  	 	     
andargâh (#), tarufté (#), dozdidé (#) 
 
Fr.: épagomène    

In Old Iranian and Egyptian calendars, one of five (or six) days placed between the 30th of the last month 
and the first day of the new year to result in a fixed year of 365 (366) days every year; plural epagomenae. 
Same as epagomenal day. 

From Gk. epagomenos "added," from epagein "to add, to intercalate," from  epi- "on"  + agein "to bring, 
to lead,"   act (v.). 

Andargâh "intercalary," literally  "time  between," from andar "between, among" (Mid.Pers. andar "in, 
among, concerning;" O.Pers. antar-; Av. antare-; cf. Skt. antar-;  L. inter-;  O.H.G. untar-; PIE base *enter 
"between, among") + gâh "time;" Mid.Pers. gâh; O.Pers. gu-; Av. gtav-, gtu- "place, throne, spot" 
(Skt. gátu- "going, motion;  free space for moving; place of abode;" PIE *gwem- "to go, come").  
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Tarufté "intercalary," literally  "stolen (day);"  Mid.Pers. truftag, from  taruftan "to  steal," traft "stolen;" 
Mod.Pers. Lârestâni dialect toftak "spy;" Av. tarp- "to steal," tarfiit- "he would steal;" cf. Skt. tarp-  "to 
steal, rob," pau.trp- "stealing cattle."  
Dozdidé "intercalary," literally  "stolen (day), p.p. of dozdidan "to  steal," Mid.Pers. duz(d)itan, from duzd 
"thief," from  Av. duždo- "miscreant, villain." 

ephemeris 
  	    
ruzij 
 
Fr.: éphéméride    

A table of computed positions occupied by a celestial body over successive intervals of time such as daily; 
plural ephemerides. 

From L. ephemeris "day book, diary," from Gk.  ephemeris "diary, account book," from ephemeros "short-
lived, lasting but a day," from   epi "on,  upon" + hemerai, dative of hemera "day." 

Ruzij, from ruz  day + zij "astronomical  table," from Mid.Pers. zig "astronomical table," originally 
"string," since the lines of a table were compared to strings used on a weaver's instrument, variant zih, 
meaning "cord, string" (Modern Persian zeh "cord, string"); Av. jii-  "bow-string;"  cf. Skt. jiy- "bow-
string;" PIE base *gwhi- "thread, tendon" (from which derive also Gk. bios "bow;"  L. filum  "thread;" Russ. 
žca "thread"). 

ephemeris day 
  	  	    
ruz-e ruziji 
 
Fr.: jour  des éphémérides    

86,400 ephemeris seconds. 

  ephemeris;  day. 

ephemeris meridian 
  	     	    
nimruzân-e ruziji 
 
Fr.: méridien des éphémérides    

A fictitious  meridian that rotates independently of the Earth at the uniform rate implicitly defined by 
Terrestrial Dynamical Time (TDT). 

  ephemeris;  meridian. 

ephemeris second 
  Q  	    
sâniye-ye ruziji 
 
Fr.: seconde des éphémérides    

The length of a tropical second (1/31,556,925.97474 of the tropical year) on 1900 January 0.5 ephemeris 
time. 

  ephemeris;  second. 
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ephemeris time 
    	    
zamân-e ruziji 
 
Fr.: Temps des éphémérides    

The timescale used prior to 1984 as the independent variable in gravitational theories of the Solar System. 
In 1984, it was replaced by  dynamical  time. 

ephemeris transit 
  		  	    
tarâgozar-e ruziji 
 
Fr.: transit  au méridien des éphémérides    

The passage of a celestial body or point across the  ephemeris meridian. 

  ephemeris;  transit. 

epi- 
  -    
api- 
 
Fr.: épi-    

Prefix meaning "upon, at, close upon (in space or time), on the occasion of, in addition." 

Gk. epi-, cognate with O.Pers./Av. apiy-, aipi-  "upon, towards, along; also; however;" Skt. api "also, 
besides." 

Prefix api-, from  O.Pers./Av. apiy-, aipi-, as above. 

epicycle (1) 
    	    
falak-e tadvir (#) 
 
Fr.: épicycle    

In Ptolemaic model, a circular orbit of a body around a point that itself orbits circularly  another point. 
Such a system was formulated to explain some planetary orbits in terms of circular motions in a geocentric 
cosmology. 

  epi-;   cycle. 

Falak-e tadvir, from  Ar. falak al-tadwir,  from  falak "sphere" + tadwir  "causing to turn in a circle." 

epicycle (2) 
  	    
apicarxe 
 
Fr.: épicycle    

Math.: A circle  that rolls, externally or internally  on another circle, generating an epicycloid or 
hypocycloid. 

  epi-;   cycle. 
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epicycloid 
  	    
apicarxzâd 
 
Fr.: épicycloïde    

A curve traced by a point of a circle that rolls on the outside of a fixed circle. This curve was described by 
the Gk. mathematicians and astronomer Hipparchus, who made use of it to account for the apparent 
movement of many of the heavenly bodies. 

  epi-;   cyclpoid. 

epoch 
      
zimé 
 
Fr.: époque    

The date for which orbital elements or the positions of celestial objects are calculated. Specifying the 
epoch is important because the apparent positions of objects in the sky change gradually due to precession 
and nutation, while orbital elements change due to the gravitational effects of the planets. 

From M.L. epocha, from Gk. epokhe "pause, cessation, fixed point," from epekhein "to pause, take up a 
position," from epi-  "on" + ekhein "to hold, to have;" cf.  Av. hazah- "power, violence, superiority;"  Skt. 
sahate "he masters," sáhas- "power, violence, might;" Goth. sigis; O.H.G. sigu; O.E. sige "victory;" PIE 
base *segh- "to hold." 

Zimé, from Mid.Pers. zim "time, year, winter," from  Av.  zyam-, zayan- "winter," probably related to 
zaman "time" + nuance suffix -é. 

equal 
   		    
hamug, barâbar (#) 
 
Fr.: égale    

As great as; like or alike in quantity, degree, value. 

From L. æqualis "uniform, identical,  equal," from æquus "level, even, just," of unknown origin,  + -alis  -
al. 

Hamug, from Mid.Pers. hamôg "equal, like," from  ham "the same; together; also" (O.Pers./Av. ham-; cf. 
Skt. sam-; also O.Pers./Av. hama- "one and the same;" Skt. sama-; Gk. homos-; originally identical with 
PIE numeral *sam- "one," from *som-)  + suffix -og/-ok/-uk,  as in nêrog "force" (from nar  "man, male"), 
nêvakôk "good, nice" (from nêvak "good, beautiful, nice, favorable"), mastôk "drunk" (from  mast "drunk, 
drunken"), câpuk "quick; active," sapuk "light,  brisk." 

equality 
   	 	    
hamugi 
 
Fr.: égalité    

The state or quality of being equal.  
Math.: A statement of two mathematical objects being equal. Like equations, equalities are written as two 
mathematical objects connected by the equality sign. 
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M.E. from L.  aequalitat-, stem of aequalitats,   equal + -ity. 

Hamugi noun of hamug  equal. 

equalization 
        
hamugsâzi 
 
Fr.: égalisation;  équalisation    

The act of making equal or uniform.  
Electronics: The reduction of frequency or phase distortion by introducing networks which  compensate 
for the particular type of distortion over the required frequency band. 

Noun of equalize (v.). 

equalize (v.) 
        
hamug sâxtan 
 
Fr.: égaliser;  équaliser    

To make equal; to make uniform. 

From   equal +   -ize. 

From hamug equal + sâz contraction of sâzandé "doer, maker," from sâxtan, sâzidan "to make, form, 
fashion, prepare" (Mid.Pers. sâxtan, sâz- "to form, prepare, build, make;" Proto-Iranian *sac- "to fit, be 
suitable; to prepare"). 

equalizer 
        
hamugsâz 
 
Fr.: équaliseur    

Electronics: A device, usually an electric network, designed to correct for unequal attenuation of phase 
shift in the transmission of signals. 

Agent noun from   equalize (v.). 

equant 
       (	    )    
falak-e mo'adel (al-masir) (#) 
 
Fr.: équant    

In geocentric model of Ptolemy, an imaginary point near the center of the  deferent but at a position 
opposite to that of the Earth from the center of the deferent (i.e., the center of the deferent was between the 
Earth and the equant). Ptolemy considered that the motion of the planets was uniform, not around the 
Earth itself, but around the equant. 

L. aequant-, s. of aequans, pr.p. of aequare "to make equal." 

Falak-e mo'adel (al-masir), literally  "the sphere that equalizes (the path)," from Ar. falak "celestial orbit; 
sphere; heaven," from Babylonian pulluku + mo'adel "equalizing" (+ masir  "path"). 
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equate (v.) 
      
hamugidan 
 
Fr.: mettre en équation    

To put in the form of an equation; to state the equality of or between. 

L. æquatus, p.p. of æquare "to make equal," from æquus "equal, level, even." 

Infinitive  form of  hamug equal. 

equation 
      
hamugeš 
 
Fr.: équation    

A statement asserting the equality of two numbers or two expressions. It consists of two parts, called sides 
or members of the equation, separated by the equality sign. 

From L. æquation- "an equalizing," noun of   equate (v.). 

Verbal noun of hamugidan  equate (v.). 

equation of state 
      
    
hamugeš-e hâlat 
 
Fr.: équation d'état    

The quation that describes the relationship between pressure, density, and temperature inside a star. 

  equation;   state. 

equation of time 
          
hamugeš-e zamân 
 
Fr.: équation du temps    

The difference, due to Earth's elliptical orbit and variable orbital velocity,  between apparent solar time and 
mean solar time. It varies throughout the year, and slightly from year to year. At present, it reaches 
extremes of about -14 minutes in February, and about +16 minutes in November. The equation of time is 
visually illustrated by an   analemma. 

  equation;   time. 

equator 
  	     
hamugâr, estevâ (#) 
 
Fr.: équateur    

The great circle on the surface of a body formed by the intersection of the surface with the plane passing 
through the center of the body perpendicular to the axis of rotation.  celestial equator. 
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From M.L. æquator "equalizer" (of  day and night, as when the sun crosses the equator), from æquare "to 
make equal, equate" + -tor. 

Hamugâr, from hamug  equal + -âr suffix  forming  agent nous (as in parastâr) or contracted present 
stem of âvardan "to bring; to cause, to produce." 

equator system 
  	+  	    
râžmân-e hamugâri 
 
Fr.: système équatorial    

A set of celestial coordinates based on the celestial equator as the primary great circle. The coordinates are 
  declination and   right  ascension. 

  equator;   system. 

equatorial 
  	    
hamugâri 
 
Fr.: équatorial    

Of, pertaining to, or near an equator, especially the equator of the Earth. 

From   equator + -ial, variant  of   -al. 

Hamugâri, from hamugâr   equator + adj. suffix -i. 

equatorial bulge 
  	   	    
barâmadegi-ye hamugâri 
 
Fr.: bourrelet  équatorial    

The excess of the Earth's equatorial diameter over the polar diameter. 

  equatorial; bulge, from  O.Fr. bouge "leather bag," from L. bulga "leather bag," of Gaulish origin. 

Barâmadegi, from barâmadan "to grow out; to emerge," from  bar- "on, upon, up" (Mid.Pers. abar, 
O.Pers. upariy "above; over, upon, according to," Av. upairi  "above, over," upairi.zma- "located above 
the earth;" cf. Gk. hyper- "over, above;" L. super-; O.H.G. ubir  "over;"  PIE base *uper "over") + âmadan 
"to come" (Mid.Pers. âmadan; O.Pers. gam- "to come; to go;" Av. gam- "to come; to go," jamaiti  "goes; 
cf. Skt. gamati "goes;" Gk. bainein "to  go, walk, step;" L. venire "to come;"  Tocharian A käm- "to come;" 
O.H.G. queman "to come;" E. come; PIE root *gwem- "to go, come"). 

equatorial coordinates 
  	  	    
hamârâhâ-ye hamugâri 
 
Fr.: coordonnées équatoriales    

Celestial coordinates in the  equator system. 

  equatorial  coordinate. 
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equatorial mounting 
  	  	    
barnešând-e hamugâri 
 
Fr.: monture équatoriale    

A telescope mounting consisting of a polar axis pointed toward the celestial pole, and a declination axis 
supporting the instrument at right angles to the polar axis. 

  equatorial;    mounting. 

equatorial plane 
    	    
hâmon-e hamugâri 
 
Fr.: plan équatorial    

The plane containing a celestial object's equator. 

  equatorial;    plane. 

equiaxial 
  -    
hamug-âsé 
 
Fr.: équiaxe    

Math.: having three axes of the same length. Also equiaxed.  
Physics: A crystal exhibiting  similar dimensions in all directions. 

  equal;   axis. 

equilibrium 
  	    
tarâzmandi (#) 
 
Fr.: équilibre    

A state of balance or rest between the forces operating on or within a physical system. A system in stable 
equilibrium is largely  unaffected by internal or external disturbances since it easily returns to its original 
condition after being perturbed. 

From L. æquilibrium,  from æquus equal + libra  "a balance, scale." 

Tarâzmandi, noun of tarâzmand "in equilibrium,"  from tarâz  "level; a level" + possession suffix -mand. 
The first component from tarâzu "balance, scales," Mid.Pers. tarâzên-, taraênidan "to weigh;" Proto-
Iranian *tarz-, from *tar- "balance, scale" (cf. Skt. tul- "scales, balance, weight," from tul- "to weigh, 
make equal in weight, equal," tolayati "weighs, balances;" L. tollere "to  raise;" Gk. talanton "balance, 
weight," Atlas "the Bearer" of Heaven;" Lith.  tiltas  "bridge;" PIE base tel- "to lift, weigh")  + Av. az- "to 
convey, conduct, drive," azaiti drives" (cf.  Skt. aj- "to dive, sling,"  ájati  "drives," ajirá-  "agile, quick;"  Gk. 
agein "to lead, guide, drive, carry off;"  L. agere "to do, set in motion, drive,"  from PIE root *ag-  "to drive, 
move,"   act). 

equilibrium position 
    	    
naheš-e tarâzmandi (#) 
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Fr.: position  d'équilibre    

The position of an oscillating body at which no net force acts on it. 

  equilibrium;    position. 

equinoctial 
      
hamugâni 
 
Fr.: équinoxial    

Of or relating to an equinox or to the equality of day and night. 

Adjective of    equinox. 

equinoctial colure 
         
koldom-e hamugâni 
 
Fr.: colure d'équinoxe    

The great circle of the celestial sphere through the celestial poles and equinoxes; the hour circle of the 
vernal equinox.   colure. 

  equinoctial;   colure. 

equinoctial points 
  
      
noqtehâ-ye hamugâni 
 
Fr.: points équinoxiaux    

One of the two points of intersection of the ecliptic and the celestial equator. Same as equinox. 

  equinoctial;   point. 

equinox 
      
hamugân 
 
Fr.: équinoxe    

One of the two points on the celestial sphere where the celestial equator intersects the ecliptic, that is when 
the apparent longitude of the Sun is 0° or 180°.  
Either of the times at which the center of the Sun's disk passes through these points.  autumnal equinox; 
  vernal equinox. 

From O.Fr. équinoxe, from M.L. equinoxium "equality  of night (and day)," from  L. æquinoctium, from 
æquus equal + nox "night" (gen. noctis);    night. 

From hamug equal + -ân suffix  denoting time and place. 

equipartition of energy 
  	  	+    
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hamugpâri-ye kâruž 
 
Fr.: équipartition  de l'énergie    

General: Equal sharing of the total energy among all components of a system.  
In the kinetic theory of gases, theorem according to which molecules in thermal equilibrium have the same 
average energy (1/2 kT) associated with each independent degree of freedom of their motion. 

From equi-  equal + partition,  from O.Fr., from  L. partitionem (nom.  partitio)  "division,  portion," from 
partitus, p.p. of partire  "to part," portio  "share, portion," from PIE base *per- "to  assign, allot" (cf. Gk. 
peprotai "it has been granted;" Skt. purti- "reward;"  see below for Iranian cognate). 

Hamugpâri, from three components hamug equal + pâr "part"  + -i. The second component pâr, 
contrcation of pâré "piece, part, portion, fragment;" Mid.Pers. pârag "piece, part, portion;  gift, offering, 
bribe;" Av. pra- "debt," from  par- "to  remunerate, equalize; to condemn;" PIE *per- "to assign; to sell;" 
cf. L. pars "part, piece, side, share," portio "share, portion;" Gk. peprotai;  Skt. purti-, as above; Hitt. pars-
, parsiya- "to break, crumble." The third component -i noun suffix. 

equipotential surface 
  	      
ruye-ye hamtavand 
 
Fr.: surface équipotentielle    

An imaginary surface surrounding a body, or group of bodies, over which the gravitational field is of 
constant strength and, at all points, is directed perpendicular to the surface. For a single star the surface is 
spherical. In a close binary system the equipotential surface of the components interact to become 
hourglass-shaped.  Roche lobe;  Lagrangian points. 

From   equi- +   potential;    surface. 

equivalence 
  	    
hamug-arzi (#) 
 
Fr.: équivalence    

The state or fact of being equivalent; equality in value, force, significance, etc.  covalence. 

From M.F. from M.L.  æquivalentia, from  L. æquivalent-  equivalent. 

Ham arzi, noun of ham arz  equivalent. 

equivalence principle 
  	  	    
parvaz-e hamug-arzi 
 
Fr.: principe  d'équivalence    

A fundamental concept of physics, put forward by A. Einstein, that states that gravitational and inertial 
forces are of a similar nature and indistinguishable. In other words, acceleration due to gravity is 
equivalent to acceleration due to other forces, and gravitational mass is the same as inertial mass. 

  equivalence;   principle. 

Parvaz  principle; hamug-arzi  noun of hamug-arz  equivalent. 
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equivalent 
  	    
hamug-arz 
 
Fr.: équivalent    

Equal in value, measure, force, effect, significance, etc. 

From L.L. æquivalentem (nominative æquivalens) "equivalent," p.p. of æquivalere "be equivalent," from 
L. æquus equal + valere "to be worth;  be strong." 

Ham arz, from ham- + arz. The first component ham- "same, equally, even; together, with," Mid.Pers. 
ham-, like L. com- and Gk. syn- with neither of which  it is cognate. O.Pers./Av. ham-, Skt. sam-; also 
O.Pers./Av. hama- "one and the same," Skt. sama-, Gk. homos-; originally identical with PIE numeral 
*sam- "one," from *som-.  The Av. ham- appears in various forms: han- (before gutturals, palatals, dentals) 
and also hem-, hen. The second component arz, stem of arzidan "to be worth," arzân "worthy; of small 
value, cheap," arj "esteem, honour, price, worth;" Mid.Pers. arz "value, worth," arzidan  "be worth," arzân 
"valuable;" Av.  arjaiti "is worth,"  arja- "valuable," arg- "to be worth;" cf. Skt. arh-  "to be worth, to 
earn," árhant- "worthy person;" Gk. alphanein  "to bring in as profit,"  alphein "to ear, obtain;" Lith.  algà 
"salary, pay;" PIE base *algwh- "to earn; price, value." 

equivalent positions 
    	    
nehešhâ-ye hamug-arz 
 
Fr.:    

Complete set of points in any given space group which are obtained by performing the symmetry 
operations of the space group on a single point (x, y, z). 

  equivalent;   position. 

equivalent width 
    	    
pahnâ-ye hamug-arz 
 
Fr.: largeur  équivalente    

A measure of the strength of a spectral line. The equivalent width is the width of a rectangle centered on a 
spectral line that, on a plot of intensity against wavelength, has the same area as the line. 

  equivalent;   width. 

Equuleus 
  	  	     
Pâré asb (#), Korré Asb 
 
Fr.: Petit Cheval    

The Foal. A small, faint constellation in the northern hemisphere, lying between   Delphinus and  
Pegasus, at 21h 10m right ascension, 5° north declination. Its brightest star, Kitalpha, has a visual 
magnitude of 3.9. Abbreviation: Equ; Genitive:  Equulei 

L. Equuleus "little  horse," diminutive of equus "horse," from PIE base *ekwos "horse" (cf. Pers. asb; Av. 
aspa- "horse;" Skt. áva-; Gk. hippos; O.E. eoh; Arm. š). The origin of Equuleus is not clear. It is not 
mentioned in any classical Gk. or Roman myths. The first mention of the constellation was in Ptolemy's 
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catalog, where it is referred to as Hippou Protome "the bust or upper part of an animal figure." Some 
mythologists have associated Equuleus with the foal Celeris, the brother of the winged horse Pegasus, 
given to Castor by Mercury. 

Pâré asb "part of a horse," from pâré "piece, part, portion, fragment" (Mid.Pers. pârag "piece, part, 
portion; gift,  offering, bribe;"  Av. pra- "debt," from  par- "to remunerate, equalize; to condemn;" PIE 
*per- "to sell,  hand over, distribute; to assigne;" cf. L. pars "part, piece, side, share," portio "share, 
portion;" Gk. peprotai  "it has been granted;" Skt. purti- "reward;" Hitt.  pars-, parsiya- "to  break, 
crumble") + asb "horse," Mid.Pers. asb; O.Pers. asa- "horse;" Av. aspa- "horse," asp- "mare," su.aspa- 
"unbound horse;" Skt. áv- "mare;" cognate with L. equus, as above.  
Korré asb, from korré "foal,  colt of asb, as above. Mod.Pers. korré "baby of an animal, colt;" Laki korr 
"son, boy," kol "little  mare (1-2 years old);" Lori  kor "son, boy;" Kurd  kur "son, boy;" Malâyeri  kora 
"boy," korra  "colt;"  cf. Skt. kúla- "race, household; herd, flock, multitude,"  svakúla- "one's own family or 
race;" Manichean Sogdian kwrt' "children." Interestingly,  the "group, herd" sense is present also in Pers. 
dialects Tâleši kavla "group, multitude;" Gilaki  kowge "group, tribe." 

era 
  	    
dowrân (#) 
 
Fr.: ère    

General: A period of time  marked by a distinctive character, events, etc.  
A system of chronological notation reckoned from a given date.  
Geology: A subdivision of  geologic time that is longer than a period but shorter than an eon. Precambrian, 
Paleozoic, Mesozoic, and Cenozoic are the eras of the time scale from oldest to youngest. 

From L.L. æra, era "fixed  date, era, epoch from which time is reckoned," probably identical with L.  æra 
"counters used for calculation," plural of aes "brass, money," from PIE *aus- "gold"  (cf. Av.  aiiah- 
"metal," aiianhana- "made of metal;" Skt. áyas- "metal;" O.H.G. r "ore;" O.E. ora  "ore, unworked 
metal;" Ger. ehern "brazen"). 

Dowrân, from Ar.  daur "age, time; revolution." 

erg 
  	    
erg (#) 
 
Fr.: erg    

The c.g.s. unit of energy; the work done by a force of 1 dyne acting over a distance of 1 cm. 1 erg = 10-7 
joules. 

From Gk. ergon "work,"  from PIE base *werg- "to work"  (cf.  Av. varz- "to work, do, perform, exercise;" 
Mod.Pers. varz-, varzidan "to labor, exercise, practise;" Arm. gorc "work;"  Lith.  verziu "tie, fasten, 
squeeze," vargas "need, distress;" Goth. waurkjan; O.E. wyrcan "work," wrecan "to drive, hunt, pursue"). 

ergodic 
  	    
ergodik (#) 
 
Fr.: ergodique    

The property of a dynamical system such that in an interval of sufficient duration, it will  return to states 
that are closely similar to previous ones. 
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From   erg + Gk. (h)od(os) "way, road"  +   ic. 

ergosphere 
  		    
ergsepehr 
 
Fr.: ergosphère    

The region between the event horizon and the stationary limit of a rotating Kerr black hole. It is possible 
for a particle falling  inside the ergosphere to break into two parts, one of which will fall into the black hole 
and the other will come out. 

  erg +   sphere. 

Eridanus 
  	    
Rud (#) 
 
Fr.: Eridan    

The River. An extensive constellation in the southern hemisphere that takes windings between 1h20 and 
5h 10m right ascension, 0° to 58° south declination. Despite its size, there are not many bright stars in this 
constellation. Notable are  Achernar  and 0 Eri, a dwarf star of magnitude 4.6 and type K2, which is just 
10.7 light years away. Abbreviation: Eri;  genitive: Eridani. 

From Gk. Eridanos, a river god, a son of Oceanus and Tethys, and father of Zeuxippe. A purely mythical 
river which may have been named Eridanos ("Early Burnt") from the story of Phaethon, the boy who 
attempted to drive the chariot of the sun, and fell flaming into the waters of this mythical river. 

Rud, from Mid.Pers. rôd "river,"  O.Pers. rautah- "river;"  cf. Skt. srotas- "river,"  sru- "to flow;"  Pali  sota- 
"stream, flood;" Gk. rhoos "a stream, a flowing,"  from rhein "to  flow;"  O.E. stream; Ger. Strom; PIE base 
*sreu- "to flow." 

Eris 
  	    
Eris (#) 
 
Fr.: Eris    

The largest known dwarf planet. A trans-Neptunian object (TNO) slightly  larger than Pluto, it orbits as far 
as twice Pluto's distance from the Sun. Like Pluto, Eris has a moon, which has been officially named by 
the International Astronomical Union as (136199) Eris I (Dysnomia).  It is likely  composed of frozen 
water-ice and methane. Previously designated 2003 UB313, it was initially nicknamed "Xena" by its 
discoverers. 

Named after Eris the Gk. goddess of chaos and strife. She created a quarrel among goddesses that led to 
the Trojan War. 

erosion 
  	     
farsâyeš (#) 
 
Fr.: érosion    
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Geology: The act or state of eroding; state of being eroded.  
A general term applied to the wearing away and movement of earth materials by the action of water, 
glaciers, winds, gravity, etc. 

From M.Fr. erosion, from  L. erosionem (nom. erosio), from erodere "to gnaw away," from    ex- "away" 
+ rodere "to gnaw, eat away" (cf. Fr. and E. animal rat). 

Farsâyeš, from far- intensive prefix "much,  abundant" (Mid.Pers. fra- "forward,  before; much; around;" 
O.Pers. fra- "forward, forth;"  Av. fr, fr-, fra- "forward, forth;  excessive;" cf. Skt. prá- "before; 
forward, in fron;"  Gk. pro "before, in  front of;"  L. pro "on behalf of,  in place of, before, for;" PIE *pro-)  + 
verbal noun of sâyidan, variants sâbidan "to bruise, file," pasâvidan "to touch;" Khotanese sauy- "to rub;" 
Sogdian ps'w- "to touch;" Proto-Iranian *sau- "to  rub." 

error 
  	 
    
irang (#), xatâ (#) 
 
Fr.: erreur    

A deviation from accuracy or correctness; a mistake.  
Math.: The difference between the calculated or observed value and the true value of a quantity. 

From O.Fr. erreur, from L.  errorem (nom. error)  "a wandering, straying, mistake," from errare  "to 
wander." 

Irang, from Mid.Pers. êrang "error,  mistake;" xatâ, from Ar. 

error bar 
    	 ~ 
    
band-e irang, ~ xatâ 
 
Fr.: barre  d'erreur    

On a graph displaying the results of a measurement, the dash used to indicate the confidence range of the 
value attributed to a quantity. 

  error; bar,  from O.Fr. barre, from  V.L.  *barra  "bar, barrier," or perhaps from Gaulish *barro 
"summit." 

Band "that which closes, shuts, blocks," from bastan, band- "to shut, bind," from Mid.Pers. bastan/vastan 
"to bind, shut," Av./O.Pers. band- "to bind, fetter,"  banda- "band, tie" (cf. Skt. bandh- "to  bind, tie, 
fasten," PIE *bhendh- "to bind;"  Ger. binden; E. bind);   error. 

erupt (v.) 
  	    
osdaridan 
 
Fr.: entrer en éruption    

To burst forth; to eject matter (of a star, volcano, geyser, etc.).  eruptive variable. 

From L eruptus "burst forth, broken out," p.p. of  erumpere "to break out, burst forth," from   ex- "out"  + 
rumpere "to break, rupture." 

Osdaridan, from os-  ex- + daridan "to  tear, rend, lacerate;" Mid.Pers. darridan "to tear, split;" Av.  dar- 
"to tear," drta- "cut," auua.drnant- "shattering;" cf. Skt. dar- "to crack, split, break, burst," darati "he 
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splits;" Gk. derein "to flay,"  derma "skin;"  P.Gmc. *teran;  O.E. teran; E. tear; Ger. zerren "to pull, to 
tear," zehren "to undermine, to wear out;" PIE base *der- " to split, peel, flay." 

eruption 
  	    
osdareš 
 
Fr.: éruption    

An act, process, or instance of erupting; something that is erupted or ejected.  
Geology: The ejection of molten rock, steam, etc., as from a volcano or geyser. 

Verbal noun of   erupt (v.). 

eruptive prominence 
    	    
zabâne-ye osdareši 
 
Fr.: protubérance éruptive    

A huge solar prominence, tens of times larger than the Earth's diameter, that suddenly lifts up from the 
photosphere with velocities over 500,000 km/sec and escapes into the interplanetary space. Such 
prominences are associated with coronal mass ejections. 

Eruptive, adj. of   eruption;    prominence 

eruptive variable 
  	  	    
vartande-ye osdareši 
 
Fr.: variable  éruptive    

same as  cataclysmic variable. 

  eruptive prominence;   variable. 

escape velocity 
    	    
tondâ-ye goriz 
 
Fr.: vitesse d'échapement    

The speed an object must attain in order to free itself from returning to the parent body under the effects of 
gravity. 

Escape, from M.E. escapen; O.Fr. eschaper, from V.L. *excappare, lit. "to get out of one's cape, leave a 
pursuer with just one's cape," from L.   ex- "out" + L.L.  cappa "mantle;"    velocity. 

Tondâ  velocity; goriz present stem of gorixtan "to escape; to flee, run away;" Mid.Pers. virextan; Proto-
Iranian *vi-raik,  from vi-  "apart, asunder" + *raik; Av.  raek- "to leave, set free, let off;"  Mid./Mod.Pers. 
reg/rig (in  mordé-rig "inheritance");  Skt. ric- "to  leave," rinakti  "gives up, evacuates;" Gk. leipein "to 
leave;" L. linquere "to  leave;" from PIE *linkw-,  from  *leikw-  "to leave behind" (cf. Goth. leihvan; O.E. 
lænan "to lend;" O.H.G. lihan "to  borrow;"  O.N. lan "loan"). 

establish (v.) 
       
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nešâxtan, nešâzidan 
 
Fr.: établir    

To found, institute, build, or bring  into being on a firm or stable basis.  
To show to be valid or true; prove. 

From O.Fr. establiss-, stem of establir, from L. stabilire  "make stable," from stabilis  "firm,  stable," 
literally "able to  stand," from stare "to stand;" PIE base *sta- "to stand" (cf. Mod.Pers. istâdan "to stand;" 
O.Pers./Av. sta- "to stand, stand still; set;" Skt. sthâ- "to stand;" Gk. histemi "put, place, weigh;" stasis "a 
standing still;" Lith.  statau "place;" Goth. standan; O.E. standan "to stand," stede "place"). 

Nešâxtan, nešâzidan "to establish; to fix in the ground, strengthen," from ne- "down, below" (Mid.Pers. 
ni-; O.Pers. preposition and verbal prefix "down;" Av.  n "down, in, into;" cf. Skt. ni "down,"  nitaram 
"downward;" Gk.  neiothen "from below;"  E. nether; O.E. niþera, neoþera "down, downwards, below, 
beneath," from P.Gmc. *nitheraz; O.S. nithar; O.N.  niðr; O.Fris. nither  ; Du. neder; Ger. nieder; PIE *ni- 
"down, below") +  Mod./Mid.Pers. sâxtan, sâz- "to form, prepare, build, make;" Proto-Iranian *sac- "to  fit, 
be suitable; to prepare." 

estimate (n.) 
  		    
barâvard (#) 
 
Fr.: estimation    

Statistics: An indication of  the value of an unknown quantity based on observed data. 

  estimate (v.). 

estimate (v.) 
  		 		 	    
barâvardan (#), barâvard kardan (#) 
 
Fr.: estimer    

Verb of   estimate (n.). 

From M.Fr. estimer, from L.  æstimatus, p.p. of æstimare "to value, estimate." 

Barâvardan, barâvard kardan, from  barâvard + infinitive   suffix -dan and verb kardan "to do, make." 
Barâvard from suffix  bar- "on,  upon, up" (Mid.Pers. abar; O.Pers. upariy "above; over, upon, according 
to;" Av. upairi  "above, over," upairi.zma- "located above the earth;" cf. Gk. hyper- "over, above;" L. 
super-; O.H.G. ubir "over;"  PIE base *uper "over") + âvard  past stem of âvardan "to bring, to cause, to 
produce;" Mid.Pers. âwurtan, âvaritan; Av.  bar- "to bring; to possess," from prefix - + Av./O.Pers. bar- 
"to bear, carry," barere "to bear (infinitive),"  bareri "a female that bears (children), a mother;" 
Mod.Pers. bordan "to carry;" Skt. bharati  "he carries;" Gk. pherein; L. fero "to  carry." 

estimation 
  		    
barâvari (#) 
 
Fr.: estimation    

Statistics: The process by which sample data are used to indicate the value of an unknown quantity in a 
population. 
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Verbal noun of   estimate (v.). 

estimator 
  		    
barâvar 
 
Fr.: estimateur    

Statistics: Any quantity calculated from the sample data which is used to give information about an 
unknown quantity in a population. For example, the sample mean is an estimator of the population mean. 

Agent noun of   estimate (v.). 

Eta Carinae 
  -    
Eta Afzal 
 
Fr.: Eta de la Carène    

The most luminous and the most extensively studied of  Luminous Blue Variables. Known also as HD 
93308, it lies in the   Trumpler 16  star  cluster of the   Carina Nebula and is about 7,500 to 8,000  
light-years away. 5 Carina probably began its life as a  very massive star with an initial  mass of about 
150   solar masses, and has a current estimated mass of about 90-100 solar masses. The difference has 
been lost in sudden giant eruptions in the past few thousand years. The so-called  Homunculus Nebula 
results from the mass ejection by 5 Carinae during its giant outburst around 1843 when it reached a 
magnitude of -1 and became the second brightest star in the southern sky. About 1880 it reached 
magnitude 7 and has remained at this level, although with fluctuations. The 1843 event ejected at least 12 
solar masses of gas moving at speeds of up to 650 km s-1 with a kinetic energy of almost 1050 erg. The 
double-lobed remnant has a mass of about 2.5 solar masses. It is divided by a  torus of cold dust (110 
K), about 5   light-yeras in radius and 15 solar masses, which was ejected in an earlier event some 1000 
years ago. There is strong evidence that 5 Carinae is a  binary system with a period of about 5.5 years 
and a projected separation less than 30  astronomical units (about 0.013 arcsec). A colliding-wind 
binary is suggested by the  hard X-ray spectrum. The main component has an estimated  mass loss 
rate of 10-3 solar masses per year. 

Eta (5), Gk. letter of alphabet; the   Carina constellation. 

ether 
  3N    
eter (#) 
 
Fr.: ether    

1) Physics: A hypothetical medium filling  all  space formerly postulated to account for the propagation of 
  electromagnetic radiation through space. In order to facilitate description and to provide a physical 
explanation of various phenomena involving action at a distance and electromagnetism, a medium had 
been postulated with mechanical properties adjusted to provide a consistent theory. In 1887 Michelson and 
Morley attempted to measure the motion of the Earth through the ether. No such motion was detected. The 
  Michelson-Morley experiment has been repeated under different conditions, but the hypothesis of a 
stationary ether through which the Earth moves is not verified.  
2) The substance supposed by Aristotle to constitute stars and fill the outer space.  
3) Chemistry: A family  of organic compounds with the general formula R-O-R', where R and R' are 
hydrocarbon radicals. In particular diethyl ether, C2H5OC2H5, which is a volatile colorless liquid with a 
pleasant smell. 

From L. æther "the upper air, pure air," from Gk. aither  "upper air," from aithein  "to burn, shine." 
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etymology 
  	    
riše-šenâsi (#) 
 
Fr.: étymologie    

The study of the origins and history of the form and meaning of   words. 

M.E., from L.  etymologia, from Gk. etymologia, from  etymon "true sense" (neuter of etymos) + logos -
logy. 

Riše-šenâsi, from rišé "root" (dialectal Tabari rexa; Kurd. regez, riše), from  Mid.Pers. rêšak "root," maybe 
ultimately related to PIE *u(e)rad-,  although the Skt. offshoot is absent (Gk. rhiza "root;" L.  radix, radius 
"staff;" O.H.G.  wurz "plant, herb;" Ger. Wurz; O.E. rot; E. root)  + -šenâsi  -logy. 

eu- 
  -    
hu- (#) 
 
Fr.: eu-    

A prefix meaning "good, well;  true, genuine" (eupepsia; eukaryote); opposed to  dys-. 

L. from Gk. eu "well,"  combining  form of eus "good" (hu-gies "healthy");  cf. Mid.Pers. hu-; Av.  hu- 
"good;" PIE base *su- "good," see below. 

Mid.Pers. hu- "good, well"  (hu-boy "sweet-smelling," hu-cihr  "beautiful,"  hu-mânih "good-mindedness"); 
O.Pers. hu- "good, well" (ukra- "having good people"); Av. hu-, h	 - "well,  good, beautiful" (hu-krp- 
"well-shapen," h	 xta- "well  spoken," hu-manah- "good-minded"); Skt. su- "good" (svasti "well-being, 
good luck," sumánas- "good-minded," s	ktá-  "well spoken"); Gallic  su-; O.S. su-; Welsh hy-; PIE base 
*su-, as above. 

Euclidean geometry 
        
hendese-ye Oqlidosi (#) 
 
Fr.: géométrie euclidienne    

The geometry based on the postulates or descriptions of Euclid. One of the critical assumptions of 
Euclidean geometry is given in his fifth postulate: through a point not on a line, one and only one line can 
be drawn parallel to the given line. 

After the Gk. geometrician and educator at Alexandria, around 300 B.C., who applied the deductive 
principles of logic to geometry, thereby deriving statements from clearly defined axioms;   geometry. 

Euler equation 
      3R:0    
hamugeš-e Euler 
 
Fr.: équation d'Euler    

In fluid  mechanics, one of a set of differential equations that govern the motion of a compressible, inviscid 
fluid. Euler equations correspond to the  Navier-Stokes equations with zero   viscosity. 

After Leonhard Euler (1707-783), the great Swiss mathematician;  equation. 
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Europa (Jupiter II) 
  '	   	    
Europâ, orupâ (#) 
 
Fr.: Europe    

The sixth of Jupiter's known satellites and the fourth largest; it is the second of the Galilean moons. With a 
diameter of 3138 km, Europa is slightly smaller than the Earth's Moon. Discovered by Galileo and Marius 
in 1610. 

In Gk. mythology, Europa was a Phoenician princess (Agenor's daughter) abducted to Crete by Zeus, who 
had assumed the form of a white bull, and by him the mother of Minos, Sarpedon, and Rhadamanthys. 

European Southern Observatory (ESO) 
    	  	    
nepâhešgâh-e orupâyi-ye daštari 
 
Fr.: Organisation  européenne pour la recherche astronomique dans l'hémisphère austral    

An major intergovernmental research organisation in astronomy supported by 14 European countries. ESO 
was founded in 1962 as a consortium among Belgium, Denmark, France, Germany, the Netherlands, and 
Sweden. The ESO Headquarters are located in Garching near Munich, Germany. The organization 
operates three outstanding observing sites in the Atacama Desert region of Chile:  La Silla,  Paranal, 
and Chajnantor. The  Very Large Telescope (VLT), the world's most advanced visible-light astronomical 
facility,  is located on the 2600 m high mountain of Paranal, which also hosts the  VLT Interferometer 
(VLTI).  The Chajnantor site, 5000 m above sea level, near San Pedro de Atacama, operates a 
submillimeter telescope (APEX). Moreover, a giant array of 12 m submillimeter  antennas, called  
ALMA, is being constructed in collaboration with North  America, East Asia and Chile. ESO is currently 
planning a 42 m European Extremely Large optical/near-infrared Telescope, the E-ELT. 

European, from Europe,   Europa;   southern;   observatory. 

evaluate (v.) 
  	 	    
arzyâbi kardan (#) 
 
Fr.: évaluer    

To determine or set the value or amount of; to judge or determine the significance, worth, or quality of. 

Verbal form of    evaluation. 

evaluation 
  	    
arzyâbi (#) 
 
Fr.: évaluation    

An act or instance of evaluating; to examine and judge carefully. 

From Fr. évaluer "to find the value of,"  from   ex- "out"  + value "worth, value," p.p. of  valoir "be 
worth," from  L. valere "be strong, be of value;" PIE base *wal- "to be strong." 

Arzyâbi, from arz "value"  + yâbi "finding."  The first  component arz, present stem of arzidan "to be 
worth," arzân "worthy;  of small value, cheap," arj "esteem, honour, price, worth;" Mid.Pers. arz  "value, 
worth," arzidan "be worth,"  arzân "valuable;" Av.  arjaiti "is  worth," arja- "valuable," arg- "to be 
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worth;" cf. Skt. arh-  "to be worth, to earn," árhant- "worthy  person;" Gk. alphanein "to  bring in as profit," 
alphein "to ear, obtain;" Lith.  algà "salary, pay;" PIE base *algwh- "to earn; price, value." The second 
component yâbi, verbal noun of yâftan, yâbidan "to find, discover; to obtain, acquire;" Mid.Pers. ayâftan, 
ayâpênitan "to reach, attain;" Manichean Mid.Pers. 'y'b "to attain;" Parthian, Sogdian (+ *pati-)  pty'b "to 
reach, obtain;" Av. ap- "to reach, overtake," apayeiti "achieved, reached;" Skt. âp- "to reach, gain," âpnoti 
"reaches, gains;" Gk. hapto, haptomai "to touch, cling to, adhere to;" L. apiscor "touch, reach;" PIE base 
*ap- "to take, reach." 

evaporate (v.) 
  	) 	    
boxâridan; boxârândan 
 
Fr.: évaporer    

(v.intr.) To change from liquid  state into vapor; (v.tr.) To convert into a gaseous state or vapor. 

Verbal form of    evaporation. 

evaporation 
  	    
boxâreš 
 
Fr.: évaporation    

The physical process by which a liquid is transformed to the gaseous state, usually by means of heat; the 
opposite of   condensation. Also called vaporization. 

From L. evaporationem (nom. evaporatio), from evaporare "to  disperse in vapor," from   ex- "out" +   
vapor "steam." 

Boxârš, verbal noun of boxâridan "to evaporate," from boxâr  vapor. 

evection 
  	     
osbord 
 
Fr.: évection    

A periodic perturbation in the motion of  the Moon caused by the variation in the gravitational pull of the 
Sun, which causes a change in the eccentricity of the Moon's orbit during its monthly revolution. As a 
result, the Moon's ecliptic longitude oscillates with a amplitude of ±  1°16' during a period of about 31.8 
days. 

From L. evection- "carrying away, going upwards, flight,"  from  evect(us) p.p. of evehere "to carry forth, 
move forth," from  e-  ex- + vehere to carry," (cf. Skt. vah- "to carry, lead;" Av.  vazaiti "to lead;" 
Mid.Pers. waz-, wazidan "to carry away;" Gk. oxos "chariot;" PIE base *wegh- "to go, carry, drive")  + -
ion. 

Osbord "carrying away," from  os-  ex- + bord contracted form of bordan "to carry;"  Mid.Pers. burdan; 
O.Pers./Av. bar- "to bear, carry," barre "to bear (infinitive);"  Skt. bharati "he carries;" Gk. pherein; L. 
fero "to carry;" PIE base *bher- "to  carry."   advection;   convection. 

even parity 
        
hamâli-ye zowj 
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Fr.: parité  paire    

A classical variable which does not change upon spatial inversion, such as time, energy, angular 
momentum and so on.  odd parity. 

Even, from O.E. efen "level; equal," from P.Gmc. *ebnaz (cf. Ger. eben; Goth. ibns);   parity. 

Hamâli  parity;  zowj "pair, couple; an even number," from Ar. 

evening 
  	     
ivâr (#), šâmgâh (#) 
 
Fr.: soir,  soirée    

The latter part of the day and early part of the night. Not an astronomical term proper. 

From O.E. verb æfnung "to grow toward evening," from æfnian "to become evening," from æfen 
"evening," from P.Gmc. *æbando- (cf. O.H.G.  aband, Ger. abend). 

Ivâr "evening" (Lori,  Laki  êvâra; Borujerdi  ivâra; Kurd.  ewâra); Mid.Pers. êvârak "evening;" šâmgâh, 
from šâm "evening, evening meal" + gâh "time." The first  component, šâm, from Mid.Pers. šâm "evening 
meal, supper," from Av. xšfnya- "evening meal," from Av. xšap-, xšap-, xšapan-, xšafn- "night" (O.Pers. 
xšap- "night;" Mid.Pers. šap; Mod.Pers. šab "night"); cf.  Skt. ksap- "nigh, darkness;" Hitt. ispant- "night." 
The second component gâh "time;" Mid.Pers. gâh, gâs "time;" O.Pers. gu-; Av. gtav-, gtu- "place, 
throne, spot;" cf. Skt. gâtu- "going, motion;  free space for moving; place of abode;" PIE *gwem- "to go, 
come." 

evening star 
  	       
setâre-ye šâmgâh (#) 
 
Fr.: étoile du soir    

Any bright planet, often Venus, seen low in the western sky after sunset.  Hesperus. 

  evening;   star. 

event 
  	    
ruydâd (#) 
 
Fr.: évènement    

General: Something that happens or is regarded as happening; an occurrence, especially one of some 
importance.  
Einstein's relativity:  An occurrence in the  space-time continuum referenced by three spatial coordinates 
and a complementary temporal ordinate.  world line;    space-time diagram.  
Statistics: A subset of the  sample space. 

From M.Fr. event, from L. eventus "occurrence, issue," from evenire "to come out, happen, result," from 
  ex- "out" + venire "to  come," from PIE base *gwem- "to go, come;" cf. Mod/Mid.Pers.  gâm "step, 
pace;" O.Pers. gam- "to come; to go;" Av. gam- "to come; to go," jamaiti "goes;"  Mod.Pers. âmadan "to 
come;" Skt. gamati "goes;" Gk. bainein "to go, walk,  step;" L. venire "to come;" Tocharian A  käm- "to 
come;" O.H.G. queman "to come;" E. come. 
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Ruydâd, noun from ruy dâdan "to occur, happen," originally "to  appear," from ruy "face; aspect; 
appearance" (Mid.Pers. rôy, rôdh "face;" Av. rao
a-  "growth,"  in plural  "appearance," from raod- "to 
grow, sprout, shoot;" cf. Skt. róha- "rising,  height") + dâdan "to give;  to command" (Mid.Pers. dâdan "to 
give;" O.Pers./Av. d- "to give, grant, yield," daditi "he gives;" cf.  Skt. dadáti "he gives;" Gk. didomi  "I 
give;" L. dare "to  give, offer,"  facere to make;" PIE base *do- to give"). 

event horizon 
    	    
ofoq-e ruydâd (#) 
 
Fr.: horizon d'évènement    

The surface surrounding a black hole with the property that any light ray emitted inside it cannot escape 
because of the strength of the gravitational field. 

  event;  horizon. 

evidence 
      
âvišé 
 
Fr.: évidence, preuve    

That which tends to prove or disprove something; something that makes plain or clear. 

Noun form of   evident. 

Âvišé, from âviš  evident + noun suffix -é, Mid.Pers. -ak/-ag. 

evident 
      
âviš 
 
Fr.: évident    

Plain or clear to the sight or understanding. 

From L. evidentem (nom. evidens) "perceptible, obvious," from   ex- "fully,  out of" +  videntem (nom. 
videns), pr.p. of videre "to see," from PIE base *weid- "to know, to see;" cf. Mod.Pers. bin- "to see" 
(present stem of didan); Mid.Pers. wyn-; O.Pers. vain- "to see;" Av. van- "to see;" Skt. veda "I know;" 
Gk. oida "I know,"  idein "to  see;" O.E. witan "to know;"  Goth. weitan "to see;" E. wise; Ger. wissen "to 
know;" Lith.  vysti "to see;" Rus. videt' "to see," vest' "news." 

Âviš, from Av. viš, uuiš "evidently, before the eyes," uuišiia- "manifest;" Mid.Pers. âškârâg 
"manifest;" Mod.Pers. âškâr (Proto-Iranian *uiš-kâr); Arm.  loanword from  Iranian aškaray "open, not 
hidden;" cf. Skt. vis "evidently, before the eyes;" O.C.S. (j)avé "manifest, known (loanword from 
Iranian); L. audire "to  hear;" Gk. aisthanesthai "to feel." 

evolution 
  	     
fargašt (#) 
 
Fr.: évolution    

Any process of formation or growth; development; a process of gradual, progressive change; a product of 
such development; something evolved.  
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Astro.: A continuous and progressive change according to certain laws and by means of acting physical 
forces.  
Biology: A process of development in which a living organism, through major environmental changes, 
becomes more and more complex by the differentiation of its parts. 
Verbal noun of  evolve (v.). 
evolutionary 
  	    
fargašti (#) 
 
Fr.: évolutif    
Of, pertaining to, or in accordance with a theory of evolution. 
Adjective of  evolution. 
evolutionary mass 
  	  	    
jerm-e fargašti (#) 
 
Fr.: masse évolutive    
The stellar mass as derived from evolutionary models. 
 evolutionary;  mass. 
evolutionary model 
    	    
model-e fargašt (#) 
 
Fr.: modèle d'évolution    
A model, based on theoretical caculations, which predicts the behavior of an astronomical entity (stars, 
galaxies, Universe) over time. 
 evolutionary;  model. 
evolutionary stage 
    	    
gâmeye fargašt 
 
Fr.: étape d'évolution    
A particular step or phase in the evolution of an astronomical object. 
 evolutionary;  stage. 
evolutionary time scale 
  -	  	    
zamân-marpel-e fargašt 
 
Fr.: échelle de temps d'évolution    
The characteristic time it takes an evolving astronomical object to pass from a step to another. 
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 evolutionary;  time scale. 

evolutionary track 
  	  	    
râh-e fargašt 
 
Fr.: chemin évolutif    

In a theoretical  Hertzsprung-Russell diagram, the path taken by an evolving star. 

 evolutionary; tarck, from O.Fr. trac "track of horses, trace," possibly from a Gmc. source (cf. M.L.G. 
treck, Du. trek "drawing, pulling." 

Râh "path, way, road," from Mid.Pers. râh, râs "way, street" (Mid.Pers. rah, ras "chariot"), from Proto-
Iranian *ra-; cf. Av. raa- "chariot;" Skt. rátha- "car, chariot," rathy- "road;" L. rota "wheel," rotare 
"to revolve, roll;" Lith. ratas "wheel;" O.H.G. rad; Ger. Rad; Du. rad; O.Ir. roth; PIE *roto- "to run, to 
turn, to roll"); fargašt evolution. 

evolve (v.) 
  	  	    	     
fargaštan (#), fargašt kardan (#) 
 
Fr.: évoluer    

To come forth gradually into being; undergo evolution.  
Astro.: To change with time by the action of varying physical conditions.  
Biology: To develop by a process of evolution to a different adaptive state or condition. 

L. evolvere "to unroll, open, unfold," from  ex- "out" + volvere "to roll, turn, twist;" PIE base *wel- "to 
turn, revolve;" cf. Skt. valate "turns round;" Gk. eilein "to turn, squeeze," helix "spiral object;" O.H.G. 
walzan "to roll, waltz;" Lith. valtis "twine, net," apvalus "round;" O.E. wealwian "to roll (in mud);" Welsh 
olwyn "wheel." 

Fargaštan, fargašt kardan, from fargašt, from far- "forward" (Mid.Pers. fra- "forward, before; much; 
around;" O.Pers. fra- "forward, forth;" Av. fr, fr-, fra- "forward, forth; excessive;" cf. Skt. prá- 
"before; forward, in fron;" Gk. pro "before, in front of;" L. pro "on behalf of, in place of, before, for;" PIE 
*pro-) + gašt, present stem of gaštan, gardidan "to change; to turn" (Mid.Pers. vartitan; Av. vart- "to 
turn, revolve;" cf. Skt. vartati; L. vertere; O.H.G. werden "to become; PIE *werto, *wer-). 

evolved star 
  	  	    
setâreye fargašté 
 
Fr.: étoile évoluée    

A star that has left the  main sequence. 

 evolve (v.);  star. 

EX Lupi 
  XE 	    
EX Gorg 
 
Fr.: EX Lupi    
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A classical   T Tauri star, and the EXor prototype, subject to sporadic outbursts. It remains at about V = 
13.2 mag for extended periods to brighten to as much as V = 8.4 mag (1955-1956). When EX Lupi is at 
minimum, it  resembles a classical T Tauri star of type M0. At outburst this spectrum is veiled by a hot 
continuum, the equivalent widths of the optical-region emission lines decrease, and reverse P Cygni 
absorption components appear at the higher Balmer lines. The outbursts are believed to be due to episodic 
infall onto the M0  star.  FU  Orionis objects. 

E and X, letters of alphabet; Lupi, genitive of   Lupus. 

ex- 
  - 	-    
os-, borun- (#) 
 
Fr.: ex-    

Prefix meaning "out of, outside; from, but also "upwards, completely, deprive of, without." 

From M.E., from O.Fr., from  L. ex- "out of,  from," akin to Gk.  ex, ek "out of;" Av. uz-, us-, see below; 
from PIE base *eghs "out" (cf. Gaul. ex-; O.Ir. ess-; O.C.S. izu; Rus. iz). 

Pers. os-, from Mid.Pers. us-, uz-; Av. uz-, us- "out of, outside, from;" O.Pers. ud- (ud-apatat "to rise up, 
rebel"), also Pers. preposition az "from; of; out of," suffixes zo- (in  zodudan "to polish, clean;" Mid.Pers. 
uzdâtan; Av. uzd-, from uz- + d- "to make, create"), âz- (âzmâyeš experiment), haz- (haziné "cost, 
expenditure;" Mid.Pers. uzên, uzênak, from *uz-ayana- "going out;" Av. us- + ay- "to  go" (  assembly); 
PIE *ud- "up, out,"  cf. Skt. úd "up, away, out;" O.E. 	 t "out;"  E. out; O.H.G. 	 z "out;"  Ger. aus; Russ. vy- 
"out."  
Borun "out, the outside" (Mid.Pers. bêron, from bê "outside, out, away" + rôn  "side, direction;" Av. 
ravan- "(course of a) river"). 

exa- 
  -    
eksâ- 
 
Fr.: exa-    

A prefix in  the SI system of units denoting 1018. 

Adopted in 1991, from Gk. ex "six,"  because it is equal to (1000)6. 

exact 
  	    
razin 
 
Fr.: exact    

Strictly accurate or correct; precise, as opposed to approximate.  accurate;  precise;   rigorous. 

From L. exactus, p.p. of exigere, literally "to drive  out, thrust out," also "demand, finish, measure," from 
  ex- "out" + agere "drive, lead, act,"   act. 

Razin "firm, solid, strong"  [Dehxodâ, Steingass], Mid.Pers. razên "firm, strong, secure, solid." 

exact differential equation 
        	    
hamugeš-e vâsâneyi-ye razin 
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Fr.: équation différentielle  exacte    

A   differential  equation composed of continuous differentiable functions for which  certain conditions 
are fulfilled. 

  exact;   differential;    equation. 

exact science 
    	    
dâneš-e razin 
 
Fr.: science exacte    

A field of  study that admits especially precise predictions and rigorous methods of testing hypotheses, 
especially reproducible experiments involving quantifiable predictions and measurements. 

  exact;   science. 

example 
      
nemuné (#) 
 
Fr.: exemple    

One of a number of things, or a part of something, taken to show the character of the whole. 

From O.Fr. essample, from L. exemplum "a sample," literally "that which is taken out," from eximere "to 
take out, remove," from   ex- + emere "to obtain, buy," originally  "to take," from  PIE base *em- "to take" 
(cf. Av. yam-, ys- "to hold, take hold of," apayeiti (with  apa) "taking  away a thing from;" O.Pers. yasa- 
"to take as one's own;" Skt. yam- "to hold, sustain," yamati "holds, subdues;" O.C.S. imo "to take;" Lith. 
imti, ima, émé "to take"). 

Nemuné, from nemun "index; guide," from nemudan "to show, display," from Mid.Pers. nim	 dan, from 
ne- "down; into;" O.Pers./Av.  ni- "down; into"  (Skt. ni "down,"  nitaram "downward;"  Gk.  neiothen "from 
below;" cf. E. nether; O.E. niþera, neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz; 
Du. neder; Ger. nieder; PIE *ni- "down,  below") +  mun, Av. my- "to measure" (cf. Skt. mati "measures," 
matra- "measure;" PIE base *me- "to measure;" cf. Gk. metron "measure;" L. metrum). 

excess 
   	    
fozuni (#), ferehbud 
 
Fr.: excès    

The state or an instance of surpassing usual, proper, or specified limits.  color excess;  infrared 
excess. 

From L. excessus "going beyond bounds," from stem of excedere "to go beyond," from  ex- "out" + 
cedere "to go, yield;" cf. Gk. hodos "way;"  PIE base *ked- "to go, yield." 

Fozuni, from afzuni "excess," afzuni kardan "to exceed bounds," from afzudan "to add, increase," from 
Mid.Pers. abzudan "to increase, grow;" O.Pers. abijav- "to increase, add to, promote," from abi-, aiby- "in 
addition to; to; against" + root jav- "press forward;"  Av. gav- "to  hasten, drive;" Sk. jav- "to press forward, 
impel quickly,  excite," javate "hastens."  
Ferehbud "excess" (Mid.Pers. frehb	d "excess"), from Mod.Pers. fereh, firih  "much; more" + bud "to  be." 
The first component fereh, from Mid.Pers. frây "more, much," from  Av. fryah- "more; too much, very 

476
much" (fryô.humata- "rich in good thoughts"). The second component bud, budan "to be," from 
Mid.Pers. budan, from O.Pers./Av. bav- "to be; become, take place;" Av. buta- perf. ptcpl. pass., bavaiti 
"becomes" (cf. Skt. bhavati "becomes, happens," bhavah "becoming; condition, state;" PIE *bheu- "to be, 
come into being, become;" Gk. phu- "become," phuein "to bring forth, make grow;"  L. fui "I  was" (perf. 
tense of esse), futurus "that is to be, future;" Ger. present first and second person sing. bin, bist; E. to be; 
O.Ir. bi'u "I  am;" Lith.  bu'ti "to  be;" Rus. byt' "to be"). 

exchange (n.) 
       
gahul, gahuleš 
 
Fr.: échange    

The act, process, or an instance of exchanging. 

Noun of   exchange (v.). 

exchange (v.) 
      
gahulidan (#) 
 
Fr.: échanger    

To give and receive reciprocally. 

O.Fr. eschangier, from V.L. *excambiare,  from L.    ex- "out" + cambire "barter,"    change (n.). 

Mod.Pers. gahulidan "to exchange," Kurd. guhartin/guhêr- "to  exchange," Mid.Pers. wihir "to  change," 
wihirišn "change," Manichean Mid.Pers. hr'g;  Buddhist Mid.Pers. hlg "duty,  tribute; work, effort;"  Arm. 
loanword hark "duty, tribute;"  Ar. loanword  xarj "expense," xarâj "land,  property tax;" Proto-Iranian 
*har- "to  barter, trade; to pay tribute;" IE cognates: Gk. elein "to take (by force)," elor "loot,  booty, 
catch;" Goth. saljan "to bring, to sacrifice;"  O.E. sellan "to hand over, sell;" O.H.G. sala "delivery  of 
goods." 

exchange force 
  	      
niru-ye gahuli 
 
Fr.: force d'échange    

The force that governs the exchange of particles in the interaction between bodies.  exchange particle. 

  exchange (n.) force. 

exchange particle 
  	      
zarre-ye gahuli 
 
Fr.: particule  d'échange    

In quantum field theory, a particle that transfers momentum and energy between interacting objects, and is 
said to mediate the interaction. All four of the fundamental forces involve the exchange of one or more 
particles. For example, photon is the exchange particle of the electromagnetic force. 

  exchange (n.) particle. 
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excitation 
  	     
barangizeš (#) 
 
Fr.: excitation    

The addition of energy to an atomic or molecular system, transferring it from its ground state to an excited 
state. 

Verbal noun of   excite (v.). 

excitation energy 
  	+  	     
kâruž-e barangizeš 
 
Fr.: énergie d'excitation    

Amount of energy (usually measured in electron volts) required to bring an electron from its ground state 
to a given excited state. 

  excitation;   energy. 

excitation potential 
    	    
tavand-e barangizeš 
 
Fr.: potentiel d'excitation    

In quantum mechanics, the energy that is necessary to change a system from a ground state to a given 
excited state; also called excitation energy. 

  excitation;   potential. 

excitation temperature 
    	     
damâ-ye barangizeš 
 
Fr.: température d'excitation    

Of a gas or plasma, the temperature determined by the proportions of atoms or ions in the ground state and 
in excited states. 

  excitation;   temperature. 

excite (v.) 
  	     
barangixtan (#) 
 
Fr.: exciter    

Verb of   excitation. 

From L. excitare "to rouse, produce," freq. of exciere "to call forth,  instigate," from    ex- "out" + ciere 
"to move, set in motion;" PIE base *kei- "to move to and fro"  (cf. Av.  šiyav-, š(ii)auu- "to move, go," 
šiyavati "goes," šyaona- "activity; action; doing, working;"  O.Pers. šiyav- "to go forth, set," ašiyavam "I 
set forth;" Mod.Pers. šodan, šow- "to go; to become;" cf. Skt. cyu- "to move to and fro, shake about; to 
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stir," cyávate "stirs himself, goes;" Gk. seuo "I start quickly  after," kinein "to move;"  Goth. haitan "call,  be 
called;" O.E. hatan "command, call"). 

Barangixtan, from intensive prefix  bar- "on, upon, up" (Mid.Pers.  abar; O.Pers. upariy "above; over, 
upon, according to;" Av. upairi  "above, over," upairi.zma- "located above the earth;" cf. Gk. hyper- 
"over, above;" L. super-; O.H.G. ubir  "over;" PIE  base *uper "over") + angixtan, angizidan "to  excite, 
stimulate," from Mid.Pers. hangêxtan, hangêz-, from Proto-Iranian *hamvaig- (Skt. samvigna- "excited, 
agitated"), from ham- "together, with"  (Mid.Pers. ham-; O.Pers./Av. ham-; Skt. sam-; also O.Pers./Av. 
hama- "one and the same;" Skt. sama-; Gk. homos-; originally identical with PIE numeral *sam- "one," 
from *som-) + *vaig-  (past stem *vaixta-, present stem *vaija-) "to  stir up, set in motion;" cf. Av.  vag- 
"to agitate;" Skt. vij-  "to move quickly;  to tremble," vega- "violent agitation." 

excited atom 
    	     
atom-e barangixté (#) 
 
Fr.: atome excité    

An atom in which one or more of its bound electrons are at  energy levels higher than their normal level. 

Excited p.p. of   excite (v.);   atom. 

exciting star 
  	   	     
setâre-ye barangizandé 
 
Fr.: étoile excitatrice    

A star associated with an interstellar ionized nebula ( H II  region or   planetary  nebula) whose 
energetic  ultraviolet   photons   ionize the nebula. 

Exciting, verbal adj. of    excite (v.);   star. 

exclude (v.) 
      
osbastan 
 
Fr.: exclure    

To shut or keep out; to prevent from being included, considered, or accepted. 

From L. excludere "to keep out, shut out, hinder," from   ex- "out"  + claudere "to close, shut" from PIE 
base *klau- "hook, crooked or forked branch;" cf. L.  clavis "key," clavus "nail"  (Fr. clé, Sp. llave) 
claustrum "bar, bolt, barrier," claustra  "dam, wall, barricade;" Gk. kleidos "bar, bolt,  key," klobos "cage;" 
Lith. kliuti  "to catch, be caught on;" O.H.G. sliozan "shut;" Ger. schließen "to shut," Schüßel "key." 

Ostabstan, from os- ex- + bastan, band- "to shut, bind," from  Mid.Pers. bastan/vastan "to bind, shut;" 
Av./O.Pers. band- "to bind, fetter," banda- "band, tie"  (cf. Skt. bandh- "to bind, tie, fasten;" PIE *bhendh- 
"to bind;" Ger. binden; E. bind). 

exclusion 
       
osband, osbast 
 
Fr.: exclusion    
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An act or instance of excluding; the state of being excluded. 
Verbal noun of  exclude (v.). 
exclusion principle 
  	      
parvaz-e osbast 
 
Fr.: principe d'exclusion    
A quantum mechanical principle according to which no two fermions of the same kind may 
simultaneously occupy the same quantum state. Also known as  Pauli exclusion principle. 
 exclusion;  principle. 
exit pupil 
  	  	    
mardomak-e osraft 
 
Fr.: pupille de sortie    
In an optical system, the  image of the  aperture stop formed by the elements following it. 
 exit;  pupil. 
exo- 
  	-    
borun- (#) 
 
Fr.: exo-    
Prefix meaning "outside; outer; external" used in the formation of compound words: exoplanet, exosphere, 
exocentric. 
From Gk. exo "outside," used in forming scientific terms,  ex-. 
Borun-, from borun "out, the outside" (Mid.Pers. bêron, from bê "outside, out, away" + rôn "side, 
direction;" Av. ravan- "(course of a) river"). 
exobiology 
  	    
borun zistšenâsi 
 
Fr.: exobiologie    
The study of life beyond the Earth's atmosphere, as on other planets; also  astrobiology. 
 exo-;  biology. 
exoEarth 
  	     
borun-zamin 
 
Fr.: exoterre    
An exoplanet similar to Earth. 
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 exo- +  earth. 

exoplanet 
  	 	    
borun-sayyâreh 
 
Fr.: exoplanète    

Same as  extrasolar planet. 

 exo- +  planet. 

exosphere 
  	 	    
borun-sepehr 
 
Fr.: exosphère    

The outermost portion of the Earth's atmosphere. Extremely tenuous, it lies above the ionosphere from a 
height of about 500 km, to the edge of interplanetary space. 

 exo- +  sphere. 

exothermic 
  	    
garmâzâ (#) 
 
Fr.: exothermique    

Relating to or describing any process in which a system releases heat to its surrounding environment. 

From  exo- + -therm, from Gk. therme "heat," from PIE *ghwerm-/*ghworm- "warm;" cf. Pers. garm 
"warm;" L. fornax "an oven;" O.E. wearm "warm" +  -ic. 

From garmâ "heat, warmth" (Mid.Pers. garm; O.Pers./Av. garma- "hot, warm;" cf. Skt. gharmah "heat;" 
Gk. thermos "warm;" L. formus "warm;" P.Gmc. *warmaz; O.E. wearm; O.H.G., Ger. warm; PIE 
*ghworm-/*ghwerm-, as above) + zâ verbal adj. and agent noun of zâdan "to bring foth, give birth," 
(Mid.Pers. zâtan; Av. zan- "to bear, give birth to a child, be born," infinitive zazâite, zâta- "born;" cf. Skt. 
janati "begets, bears;" L. gignere "to beget;" PIE base *gen- "to give birth, beget"). 

expand (v.) 
  	      
gostardan (#) 
 
Fr.: se dilater; développer; s'étendre; élargir    

1) To increase in extent, size, volume, scope, etc.  
2) To spread or stretch out; unfold.  
3) To express in fuller form or greater detail. 

From M.E. expanden, from L. expandere "to spread out," from  ex- "out" + pandere "to spread." 

Gostardan "to expand; to spread; to diffuse," from Mid.Pers. wistardan "to extend; to spread;" Proto-
Iranian *ui.star-; Av. vi- "apart, away from, out" (O.Pers. viy- "apart, away;" cf. Skt. vi- "apart, asunder, 
away, out;" L. vitare "to avoid, turn aside") + Av. star- "to spread," starati "spreads" (cf. Skt. star- "to 
spread out, extend, strew," strnati "spreads;" Gk. stornumi "I spread out," strotos "spread, laid out;" L. 
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sternere "to spread;" Ger. Strahlung "radiation," from strahlen "to  radiate," from Strahl "ray;"  from 
M.H.G. strle; from O.H.G. strla "arrow,"  stripe; PIE base *ster- "to spread"). 

expansion 
  	       
gostareš (#) 
 
Fr.: expansion    

The act or process of expanding; the state or quality of being expanded.  
Math.: The development at length of an expression indicated in a contracted form. 

Noun of   expand (v.). 

expansion of the Universe 
  	          
gostarš-e giti (#) 
 
Fr.: expansion de l'Univers    

The receding of galaxies from one another at a speed proportional to their separation, as inferred by Edwin 
Hubble from the observed Doppler shift of distant galaxies.   Hubble constant describes the local rate of 
the expansion. 

  expansion;  universe. 

expectation 
      
bayuseš 
 
Fr.: espérance, attente    

Statistics: Same as  mathematical expectation,  expected value. 

From L. expectare "to await, hope," from   ex- "thoroughly"  + spectare "to look,"  from   specere "to 
look at,"   -scope. 

Bayusesš, verbal noun of bayusidan "to expect; Mid.Pers. pyws- "to hope for, desire" (prefixed *pati-); 
O.Pers. vasiy "at will, greatly, utterly,"  vašna- "will,  favor;" Av.  vas- "to will,  desire, wish, long for," 
vasmi "I wish," vasna- "will, favor,"  ušti- "desire, wish, will,"   vasô, vas "at one's will." This word is 
extant in several Mod.Pers. dialects, Tabari vessen "to wish, desire," Gilaki vâssan "to wish, desire," vâsti 
"desire," Kurd. wistin "to  desire, wish," Lâri avessa "to desire," colloquial Tehrâni vâsé "for"  (Mid.Pers. 
vasnâd "because"); cf. Skt. va- "to wish, want, desire," váa- "wish, desire," vasna "for, because;" Gk. 
ekon "voluntary;" PIE base *uek- "to wish." 

expected value 
  	      
arzeš- bayusidé 
 
Fr.: valeur espérée    

Statistics: Same as  mathematical expectation,  expectation. 

  expectation;   value. 

experiment 
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      
âzmâyeš (#) 
 
Fr.: expérience    

An act or operation for the purpose of discovering something unknown or of testing a principle, 
supposition. 

From O.Fr. experiment, from L. experimentum "a trial, test," from experiri  "to test, try,"  from   ex- "out 
of" + peritus "experienced, tested." 

Âzmâyeš, verbal noun of âzmudan, âzmây- "to try, experiment, test;" Mid.Pers. uzmudan, ôzmutan "to test, 
try, prove;" from  O.Pers./Av. *uz-mây-, from uz-  ex- + m(y)- "to measure;" from PIE *me- "measure;" 
cf. Skt. mati "measures," matra "measure;" Gk. metra "lot, portion;"  L. metri "to  measure." 

explode (v.) 
      
oskaftidan 
 
Fr.: exploser    

Verbal form of    explosion. 

From L. explodere "drive out or off  by clapping," originally  theatrical, "to  drive an actor off the stage by 
making noise," from   ex- "out"  + plaudere "to clap, beat," of uncertain origin. 

Oskaftidan, from os-  ex- + kaftidan "to burst; to split,"  variants kaftan, kâftan "to split;  to dig," Parthian 
Mid.Pers. q'f- "to split;"  Sogdian k "to spli;" Chorasmian kf- "to split, be split;"  Proto-Iranian *kap-, *kaf- 
"to split." 

exploration 
      
puyeš (#) 
 
Fr.: exploration    

1) An act or instance of exploring or investigating; examination.  
2. The investigation of unknown regions. 
3) The process of searching for minerals by means of geological studies.  
4) Medicine: An examination or investigation for  diagnostic purposes, usually involving endoscopy or a 
surgical procedure. 

Verbal noun of   explore (v.). 

explore (v.) 
      
puyidan (#) 
 
Fr.: explorer    

1) To travel to or in a place for the purpose of discovery.  
2) To make a careful investigation or study of something. 

From L. explorare "investigate, search out;" said to be originally a hunters' term meaning "set up a loud 
cry," from    ex- "out" + plorare  "to cry." 
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Puyidan, originally  "to run, trot; wander," from  Mid.Pers. pôy-, pwd- "to run;" cf.  Gk. speudein "to 
hasten;" Lith. spudinti. 

explorer 
   	    
puyandé, puyešgar (#) 
 
Fr.: explorateur    

A person or thing that explores. 

Agent noun of   explore (v.). 

explosion 
      
oskaft 
 
Fr.: explosion    

The sudden and violent release of mechanical, chemical, or nuclear energy from a confined space which 
creates a heat wave that travels at subsonic speeds.  detonation;  deflagration; implosion. 

Verbal noun of   explode (v.). 

explosive 
  ()  )  *)         
1) kaftâk; 2) oskafti, oskaftandé 
 
Fr.: explosif    

1) Noun. A chemical or compound that causes a sudden, almost instantaneous release of pressure, gas, 
heat, and light when subjected to sudden shock, pressure, high temperature, or applied potential.  
2) Pertaining to or of the nature of an explosion. 

From explos(ion)  explosion + -ive. 

Kaftâk, from kaft-, stem of kaftan  explose (v.) + -âk noun suffix. 

explosive nucleosynthesis 
         
hasté andâyeš-e oskafti 
 
Fr.: nucléosynthèse explosive    

The explosive processes that are believed to occur in supernovae. Explosive carbon burning occurs at a 
temperature of about 2 x 109 degrees and produces the nuclei from neon to silicon. Explosive oxygen 
burning occurs near 4 x 109 degrees and produces nuclei between silicon and calcium in atomic weight.At 
higher temperatures, still heavier nuclei are produced. 

  explosive;   nucleosynthesis. 

exponent 
      
nemâ (#) 
 
Fr.: exposant    
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Math.: A symbol  or number placed above and after another symbol or number (called the base) to denote 
the power to which the latter is to be raised. Examples: n in the expresseion an; 3 in the expression 23. 

From L. exponentem, pr.p. of exponere "put forth, explain," from   ex- "forth"  + ponere "to put, to 
place." 

Namâ, agent noun of nemudan "to show, display," from Mid.Pers. nim	dan, from  ne- "down; into;" 
O.Pers./Av. ni- "down; into"  (Skt. ni "down,"  nitaram "downward;"  Gk.  neiothen "from below;"  cf. E. 
nether; O.E. niþera, neoþera "down, downwards, below, beneath;" from P.Gmc. *nitheraz; Du. neder; 
Ger. nieder; PIE *ni- "down,  below") + mun, Av.  my- "to measure" (cf. Skt. mati "measures," matra- 
"measure;" PIE base *me- "to measure;" cf. Gk. metron "measure;" L. metrum). 

exponential curve 
        
xam-e namâyi (#) 
 
Fr.: courbe exponentielle    

A curve that represents an exponential function. 

Exponential, adj. of   exponent;   curve. 

exponential equation 
          
hamugeš-e namâyi 
 
Fr.: équation exponentielle    

An equation in which unknowns appear as exponents. Examples: 23x + 1 = 32. 

Exponential, adj. of   exponent;   equation. 

exponential function 
  	       
karyâ-ye namâyi 
 
Fr.: fonction  exponentielle    

A function in  the form of y = bx defined for every real number x, with with  positive base b> 1. 

Exponential, adj. of   exponent;   function. 

expose (v.) 
  	     
nur dâdan (#) 
 
Fr.: exposer    

In imaging, to subject, as to the action of light, or other electromagnetic radiations. 

From M.Fr. exposer "to lay open, set forth," from L.  exponere "to put forth; explain," from    ex- + 
ponere "to put, place." 

nur dâdan, from nur  light  + dâdan "to give,"  Mid.Pers. dâdan "to give;" O.Pers./Av. d- "to give, grant, 
yield," daditi "he gives;" cf.  Skt. dadáti "he gives;" Gk. didomi "I  give;"  L. dare "to give, offer;"  PIE 
base *do- to give." 
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exposure 
  	    
nurdâd 
 
Fr.: pose, exposition    

The act of exposing; the fact or state of being exposed,  expose (v.).  
In optics, the total radiant energy incident on a surface per unit area. It is equal to the integral over time of 
the radiant flux density. 

Verbal noun of   expose (v.). 

exposure meter 
  	  	     
nurdâd sanj, nur sanj 
 
Fr.: posemètre    

In photography, an instrument used to measure the intensity of light from a scene to be photographed and 
to indicate the camera lens and shutter settings required to expose the film correctly. 

  exposure;  meter. 

exposure time 
    	    
zamân-e nurdâd 
 
Fr.: temps de pose    

The length of time during which the receiver is irradiated. 

  exposure;  time. 

extend 
      
ostanidan (#) 
 
Fr.: étendre    

To stretch out; draw out to the full length; to enlarge the scope of; to increase the length or duration of. 

From O.Fr. estendre, from L. extendere "stretch out," from   ex- "out" + tendere "to stretch," see below. 

Ostanidan, from os-  ex- + tanidan as in Av. ustna- "stretched out" (ustna-zasta- "with outstretched 
hands"), cf. Skt. uttná- "stretched out, spread out." Mod.Pers. tanidan "to spin, twist, weave;" Mid.Pers. 
tanitan, from Av.  tan- to stretch, extend;" cf. Skt. tan- to stretch, extend," tanoti "stretches," tantram 
"loom;" Gk.  teinein "to stretch, pull tight;"  L. tendere "to stretch; PIE base *ten- "to stretch." 

extended object 
  	      
barâxt-e ostanidé 
 
Fr.: objet étendu    

An object whose angular size exceeds the resolution of the instrument used to observe it. 
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 extended;  object. 

extended source 
        
xan-e ostanidé 
 
Fr.: source étendue    

In radio astronomy, a source whose angular extent could be measured, as distinguished from a point 
source. 

 extended;  source. 

extension 
      
ostaneš (#) 
 
Fr.: extension    

An act or instance of extending; the state of being extended.  
Physics: That property of a body by which it occupies space.  
Math.: A filed F is said to be an extension of a field K if K is a subfield of F. 

Verbal noun of  extend (v.). 

extinction 
      
xâmuši (#) 
 
Fr.: extinction    

1) Dimming of light by an intervening medium (the Earth's atmosphere or the interstellar medium). It is 
usually due to both scattering and absorption.  
2) Paleontology: The act or process of dying out or coming to an end, becoming extinct: the extinction of 
a species;  mass extinction. 

Noun of extinct, from L. extinctus, p.p. of extinguere "to quench, wipe out," from  ex- "out" + stinguere 
"to quench," from PIE base *steig- "to prick, stick, pierce;" cf. Mod.Pers. tiz, tež, tig, tej, tij, tiq "sharp;" 
Av. tira- "pointed," tiray- "arrow;"  deblur. 

Xâmuši, noun of xâmuš "extinguished; silent," Mid.Pers. xâmôš "silent;" cf. Skt. amrs- "to bear patiently." 

extinction coefficient 
  	      
hamgar-e xâmuši 
 
Fr.: coefficient d'extinction    

Gradient of apparent magnitude with air mass. 

 extinction;  coefficient. 

extinction stars 
  	      
setâregân-e xâmuši 
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Fr.: étoiles d'extinction    

Stars specifically observed at selected air masses in view of determining the atmospheric extinction 
coefficients. 

  extinction;   star. 

extra- 
  	 - 	-    
ostar-, borun- (#) 
 
Fr.: extra-    

Prefix meaning "outside; beyond;" also extro-. 

M.E., from L.  extra, adverb & preposition, "outside, except, beyond," from exter "outward, on the 
outside." 

Ostar-, from os-  ex- + -tar comparative suffix  (Mid.Pers. -tar;  Av. -tara;  PIE base *-tero); borun-, from 
borun "out, the outside" (Mid.Pers. bêron, from bê "outside, out, away" + rôn  "side, direction;" Av.  ravan- 
"(course of a) river"). 

extragalactic 
  	  	     
ostar-kahkašâni, borun-kahkašâni 
 
Fr.: extragalactique    

Of, pertaining to, or dealing with the space beyond the Milky Way. 

From   extra- +   galactic. 

extragalactic astronomy 
  	  	 ~ 	     
axtaršenâi-ye ostar-kahkašâni, ~ borun-kahkašâni 
 
Fr.: astronomie extragalactique    

The branch of astronomy that deals with objects beyond the Milky Way, especially galaxies and quasars. 

  extragalactic;   astronomy. 

extraordinary ray 
  	      
partov-e nâšunik 
 
Fr.: rayon extraordinaire    

When a beam of unpolarized light is incident on a doubly refracting substance (such as a calcite or quartz 
crystal), there will be two refracted rays. The ray for which the Snell law of  refraction does not hold. 

From L. extraordinarius,  from extra ordinem "out  of (the usual) order," from extra-   "out" + ordinem 
(nom. ordo) "order;"    ray. 

Partow  ray; nâšunik, from  negation prefix nâ- + šunik "ordinary"  (Mid.Pers. šunik, šunig, from šun 
"kind, manner, sort, way" + -ik   ics. 
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extrapolate (v.) 
  	    
borunyâftan (#) 
 
Fr.: extrapoler    

Math.: To estimate the value of a result outside the range of a series of known values. 

From   extra- + (inter)polate,    interpolate (v.). 

From borun,   extra- + yâftan, yâbidan "to  find, discover; to obtain, acquire;" Mid.Pers. ayâftan, 
ayâpênitan "to reach, attain;" Manichean Mid.Pers. 'y'b "to attain;" Parthian, Sogdian (+ *pati-)  pty'b "to 
reach, obtain;" Av. ap- "to reach, overtake," apayeiti "achieved, reached;" Skt. âp- "to reach, gain," âpnoti 
"reaches, gains;" Gk. hapto, haptomai "to touch, cling to, adhere to;" L. apiscor "touch, reach;" PIE base 
*ap- "to take, reach." 

extrapolation 
  	    
borunyâbeš (#) 
 
Fr.: extrapolation    

Predicting the value of unknown data points by projecting a function beyond the range of known data 
points. 

Verbal noun of   extrapolate (v.). 

extrasolar planet 
  	   EL-	"73/!0    
sayyâre-ye ostarxoršidi 
 
Fr.: planète extrasolaire    

A planet which belongs to a star other than Sun, and therefore does not belong to our solar system; same 
as  exoplanet. 

Extrasolar from    extra- +   solar;    planet. 

extreme (adj.) 
      
ostom 
 
Fr.: extrême    

Farthest from the center or middle; outermost; exceeding the bounds of moderation. 

From L. extremus "outermost, utmost," superlative of exterus, "outer," comparative of ex "out of,"   ex-. 

Ostom "outermost, utmost" (Av. (ustma- "outermost, highest, ultimate"), superlative of ost "out,"   ex-, 
+ -tom supelative suffix, from Mid.Pers. -tom (xwaštom "most pleasent," nevaktom "best," wattom 
"worst"), from  O.Pers. -tama- (fratama- "first, front");  Av.  -tma- (amavastma- "strongest," hubai
itma- 
"most sweet-scented," bašazyôtma- "most healing," fratma- "first, front"); cf. Skt. tama-. 

extreme infrared 
  	 	       
forusorx-e ostom 
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Fr.: infrarouge  extrême    

A portion of the far infrared  radiation, including wavelengths between 100 and 1,000 microns. 

  extreme;  infrared. 

extreme ultraviolet 
  	       
farâbanafš-e ostom 
 
Fr.: ultraviolet  extrême    

A part of the ultraviolet  radiation with wavelengths between 50 and 300 Angstöms. 

  extreme;  ultraviolet. 

extremum 
      
ostomé 
 
Fr.: extrémum    

A maximum or minimum  value of a function in a specified interval. 

From L. extremus  extreme. 

Ostomé, from  ostom  extreme + noun suffix -é, from  Mid.Pers. -ag. 

extrinsic 
  	    
borungin 
 
Fr.: extrinsèque    

Not essential or inherent; not forming part of or belonging to a thing.   intrinsic. 

Extrinsic, from L.L.  extrinsecus "outward," from  extrim- + secus "beside," from sequi "to follow." 

Borungin, from borun "out,  the outside" (Mid.Pers. bêron, from bê "outside, out, away" + rôn "side, 
direction;" Av.  ravan- "(course of a) river")  + -gin adj. suffix,  contraction of âgin "filled." 

extrinsic photoconductivity 
    	    
šidhâzandegi-ye borungin 
 
Fr.: photoconductivité extrinsèque    

Photoconductivity due to the addition of impurities  or external causes. 

  extrinsic;   photoconductivity. 

Šidhâzandegi photoconductivity; borungin   extrinsic. 

extrinsic semiconductor 
    	    
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nimhâzâ-ye borungin 
 
Fr.: semiconducteur extrinsèque    

A semiconductor, such as silicon, whose responsive properties can be altered by the addition of impurities. 
Copper- and mercury-doped germanium are both examples of this semiconductor material. 

  extrinsic;   semiconductor. 

extrinsic variable star 
  	   	  	    
setâre-ye vartande-ye borungin 
 
Fr.: étoile variable  extrinsèque    

A star whose variation in apparent brightness is not due to changes in the star itself but to some external 
cause, such as eclipsing by a companion. 

  extrinsic;   variable;    star. 

eye 
      
cašm (#) 
 
Fr.: œil    

The organ of vision that detects light. 

O.E. ege (Mercian), eage (W. Saxon), from P.Gmc. *augon, from PIE *okw- "to see;" cf. Av. aši- "(both) 
eyes;" Skt. áksi- "eye;" Gk. osse "(both) eyes;" Goth. augo; O.C.S. oko; Lith. akis; L. oculus; Arm. ac-kh 
"eye." 

Cašm, from Mid.Pers. cašm, Av. cašman- "eye," kas- "to look," from prefix - + Proto-Iranian *kas- "to 
look, appear," cf. Skt. cáksus- "seeing." 

eye relief 
      
cašm nehâd 
 
Fr.: dégagement oculaire    

The distance between the eyepiece of a telescope and the location of the exit pupil. This is where the 
observer's eye should be positioned to see the entire field of view of the eyepiece. Also termed eye 
distance. 

  eye; relief, from M.E. relef,  from O.Fr. relief  "assistance," from relever "to raise," from L. relevare  "to 
raise, alleviate," from re- intensive prefix,  + levare "to lift  up, lighten." 

Cašm nehâd "eye position," from cašm eye + nehâd "position, placing, posture," contracted form of 
nehâdan "to place, put;" Mid.Pers. nihâtan; Av. ni-  "down; into"  + dâ- "to put; to establish; to give," 
dadâiti "he gives;" cf. Skt.  dadâti "he gives;" Gk. didomi  "I give;"  L. do "I  give;" PIE base *do- "to give." 

eyeglasses 
      
eynak (#) 
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Fr.: lunettes    

A device consisting of a pair of glass or plastic lenses worn in a frame in front of the eyes to help correct 
imperfect vision or protect the eyes from light, dust, and the like. Also called glasses, spectacles. 

  eye;  glass. 

Eynak, probably related to âyené "mirror," âbginé "glass" (Mid.Pers. êwênag "mirror," from  *âdênak, 
from Proto-Iranian *dayanaka-, from prefix  - + the root of Av. d(y)- "to see," didti "sees" (cf. 
Mod.Pers. didan "to see," Mid.Pers. ditan "to see, regard, catch sight of, contemplate, experience;" O.Pers. 
d- "to see;" Skt. dh- "to perceive, think, ponder; thought, reflection, meditation," ddhye; Gk. dedorka 
"have seen") + suffix -ak). Other obsolete Pers. equivalents for eyeglasses are cešm-e farangi 
"Frank/European eye" and âyene-ye farangi "Frank/European glass." And it seems that the oldest mention 
of eyeglasses in Pers. is by the poet Jâmi (1414-1492), who calls it farangi šišé "Frank/European glass." 
These paradigms support the relation between eynak and âyené. As for the more recent term sam'ak 
"hearing aid," which is invoked to  relate eynak to eyn (Ar. 'ayn "eye"), it may have been coined on the 
model of eynak supposing that eyn means "eye." 

eyepiece 
      
cašmi (#) 
 
Fr.: oculaire    

A lens system, also known as an ocular, used to magnify the image formed by the objective of a telescope. 

From   eye + piece, from O.Fr. pièce, from V.L. *pettia,  probably from  Gaulish (cf. Welsh peth "thing;" 
Breton pez "piece"), from O.Celt. base *pett-. 

Cašmi "ocular," adj. of cašm  eye + -i adj. suffix. 

f mode 
  	  f E0<  ~    
tarz-e f, mod-e ~ 
 
Fr.: mode f    

Waves that propagate only on the stellar surface.  oscillation modes;  g mode;   p mode. 

f referring to fundamental;   mode. 

f-number 
        
adad-e kânuni (#) 
 
Fr.: nombre d'ouverture    

Same as  focal ratio. 

f, from   focal;    number. 

Faber-Jackson relation 
   	-    
bâzâneš-e Faber-Jackson 
 
Fr.: relation  Faber-Jackson    
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An empirical power-law  correlation between the luminosity (L) and the velocity dispersion of stars (S) in 
the center of a elliptical galaxies. The original relation can be expressed mathematically as: L ∝ , where 
the index + is observed to be approximately equal to 4, but depends on the range of galaxy luminosities 
that is fitted.   Tully-Fisher  relation. 

After the astronomers Sandra M. Faber and Robert Earl Jackson, who first noted this relation in 1976 (ApJ 
204, 668);   relation. 

Fabry-Perot interferometer 
  	  	-	    
andarzaneš-sanj-e Fabry-Perot 
 
Fr.: interféromètre  Fabry-Pérot    

A type of interferometer wherein the beam of light undergoes multiple reflections between two closely 
spaced partially silvered surfaces. Part of the light is transmitted each time the light reaches the second 
surface, resulting in multiple offset beams which can interfere with each other. The large number of 
interfering rays produces an interferometer with extremely high resolution, somewhat like the multiple 
slits of a diffraction  grating increase its resolution. 

The design was conceived by French physicists Charles Fabry (1867-1945) and Alfred Pérot (1863-1925) 
in the late nineteenth century;  interferometer. 

face-on galaxy 
    	    
kahkešân-e runemâ 
 
Fr.: galaxie vue de face    

A spiral galaxy oriented such that it is viewed from above or below.   edge-on galaxy. 

Face-on, from face + on. The first component from O.Fr. face, from L. facies "appearance, form, figure." 
The second component from O.E. on, variant of an "in, on, into," from P.Gmc. (cf. Du. aan, Ger. an), 
from PIE base *ano "on" (cf. Av.  ana "on;"  Gk. ana "on, upon;" L. an-);    galaxy. 

Kahkešân galaxy; runemâ "showing face,"  from ru "face; aspect; appearance" (Mid.Pers. rôy, rôdh 
"face;" Av. rao
a-   "growth,"  in plural form  "appearance," from raod- "to grow, sprout, shoot;" cf. Skt. 
róha- "rising, height")  + nemâ "showing," from  nemudan "to show, display," from Mid.Pers. nim	 dan, 
nimây- "to show," from  O.Pers./Av. ni- "down; into"  (Skt. ni "down,"  nitaram  "downward," Gk. neiothen 
"from below,"  cf. E. nether, O.E. niþera, neoþera "down, downwards, below, beneath," from P.Gmc. 
*nitheraz, Du. neder, Ger. nieder; PIE *ni-  "down, below")  + my- "to measure;" cf. Skt. mati "measures," 
matra- "measure;" Gk. metron "measure;" L. metrum; PIE base *me- "to measure." 

fact 
       
bâšâ, budé (#) 
 
Fr.: fait    

Something that has actual existence; a piece of information presented as having objective reality. 

L. factum "event, occurrence," literally "something done, deed," from neut. p.p. of facere "to do" (cf.  Fr. 
faire, Sp. hacer), from PIE base *dhe- "to put, to do" (cf. Mod.Pers. dâdan "to give;"  O.Pers./Av. d- "to 
give, grant, yield," daditi "he gives; puts;" Skt. dadáti "puts, places;" Hitt.  dai- "to place;"  Gk. tithenai 
"to put, set, place;" Lith. deti "to  put;" Czech diti, Pol. dziac', Rus. det' "to hide," delat'  "to do;" O.H.G. 
tuon, Ger. tun, O.E. don "to do"). 
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Bâšâ, from bâš + -â agent suffix; bâš, present stem of budan "to be," from Mid.Pers. budan, from 
O.Pers./Av. bav- "to be; become, take place;" Av. buta- perf. ptcpl. pass., bavaiti "becomes" (cf. Skt. 
bhavati "becomes, happens," bhavah "becoming; condition, state;" PIE *bheu- "to be, come into being, 
become;" Gk. phu- "become," phuein "to bring forth, make grow;"  L. fui "I  was" (perf. tense of esse), 
futurus "that is to be, future;" Ger. present first and second person sing. bin, bist; E. to be; Lith. bu'ti "to 
be;" Rus. byt' "to be"); budé also from budan. 

factor 
  	     
karvand 
 
Fr.: facteur    

One that actively contributes to the production of a result.  
Math.: Any of  the numbers or symbols that when multiplied together form a product. 

M.Fr. facteur "agent, representative," from L. factor  "doer or maker," from facere "to do"  (cf. Fr. faire, 
Sp. hacer); from PIE base *dhe- "to put, to do;" cf. Skt. dadhati "puts, places;" Av.  dadaiti "he puts;" Hitt. 
dai- "to place;" Gk. tithenai  "to put, set, place;" Lith. deti "to  put;" Rus. det' "to hide," delat' "to  do;" 
O.H.G. tuon; Ger. tun; O.S., O.E. don "to do." 

Karvand, from kar-  root of Mod.Pers. verb kardan "to do, to make" (Mid.Pers. kardan; O.Pers./Av. kar- 
"to do, make, build;" Av.  krnaoiti "he makes;" cf. Skt. kr- "to do, to make," krnoti "he makes, he does," 
karoti "he makes, he does," karma "act, deed;" PIE base kwer- "to do, to make") + -vand prefix of agent 
nouns. 

factor tree 
  	  	    
deraxt-e karvand 
 
Fr.: arbre  des facteurs    

A diagram representing a systematic way of determining all the prime factors of a number. 

  factor; tree, from O.E. treo,  treow "tree, wood," from P.Gmc. *trewan  (cf. O.S. trio,  O.N. tre, Goth. 
triu), from  PIE *deru- "wood"  (cf. Mod.Pers. dâr "tree;"  O.Pers. druv- "wood;" Av. duru- "piece of 
wood, tree trunk;" Skt. dru- "tree, wood;" Gk. drus "tree;"  Serb. drvo "tree;" L. larix  "larch tree;" Rus. 
drevo "tree, wood;" Pol. drwa "wood;"  Lith.  derva "pine wood;" O.Ir.  daur, Welsh derwen "oak"). 

Deraxt "tree;" Mid.Pers. draxt  "tree," two possible etymologies. A suffixed  variant of dâr "tree," cognate 
with E. tree, as above. Alternatively, from Av.  *draxta-  "firmly  stood, fixed"  (as in handraxta-), from 
drang-, dranj- "to  fix, fasten, strengthen, hold," dražaite "holds," infinitive   drjnhe; cf. Khotanese drys- 
"to hold;" Sogdian dr- "to hold;" Parthian Mid.Pers. drxs "to endure;" karvand  factor. 

factorial 
  ()  	 ) *) 	    
1) karvandeh; 2) karvandi 
 
Fr.: factoriel    

1) (n.) The product of all the positive integers from 1 to n, denoted by symbol n! 
2) (adj.) of or pertaining to factors or factorials. 

From   factor + -ial,  from L.  -alis,   -al. 

factorize (v.) 
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  	  	 	    
karvandidan, karvand gereftan 
 
Fr.: factoriser    

The operation of resolving a quantity into factors. 

From   factor +   -ize verb-forming  suffix. 

Karvandidan, from karvand   factor + -idan verb suffix;  karvand gereftan, composite verb from karvand 
+ gereftan "to take, seize" (Mid.Pers. griftan, Av./O.Pers. grab- "to  take, seize," cf. Skt. grah-, grabh- "to 
seize, take," graha "seizing, holding, perceiving," M.L.G.  grabben "to grab," from  P.Gmc. *grab, E. grab 
"to take or grasp suddenly;" PIE base *ghrebh- "to seize"). 

facula 
  	    
perisk 
 
Fr.: facule    

A bright area of the photosphere of the Sun seen in white light near the solar limb, although they occur all 
across the Sun. 

Facula, from L.  fac-, fax "torch" +    -ule. 

Perisk, periska, biriske in Lori,  Laki, and Kurd. dialects "spark" (Lârestâni pelita),  probably related to 
Lori porpor  "blazing charcoal," Gilaki  bur, biur  "smokeless red fire;" cf. Gk. pyr "fire;"   Hitt. pahhur 
"fire;"  Skt. p	 - "to cleanse;" E. fire; O..E. fyr, from  P.Gmc. *fuir  (cf. O.N. fürr,  M.Du.  vuur, Ger. Feuer); 
PIE base *paewr- "fire." 

faint 
  	  	    
nazâr, kamtâb (#), kamnur (#) 
 
Fr.: faible    

Lacking brightness, clearness, loudness, strength, etc. 

From O.Fr. faint "soft, weak, sluggish," p.p. of  feindre "to avoid one's duty by pretending, pretend," from 
L. fingere "to devise, fabricate," originally  "to  shape, invent, to form," from PIE base *dheigh- "to form, 
shape." 

Nazâr, from Mid.Pers. nizâr "weak, feeble" (variant  zâr), zarmân "old man, deterioration;" Av.  zairina- 
"exhausting, slackening," zaurura- "weak through old age, decrepit;" cf. Skt. jára-  "wearing out, 
exhaustion," jaran- "old, decayed," jarimán- "weakness through old age," Gk. geron "old man," L. 
granum "grain;" PIE base *ger- "wear away."  
Kamtâb, from kam "little,  few; deficient, wanting;  scarce," from Mid.Pers. kam "little, small,  few," 
O.Pers./Av. kamna- "small, few" + tâb "light;  heat, warmth; illuminating,"   from tâbidan, tâftan "to  shine," 
tafsidan "to become hot;" Av. tp-, taf- "to warm up, heat," tafsat "became hot," tpaiieiti "to create 
warmth;" cf. Skt. tap- "to  spoil, injure, damage; to suffer; to heat, be/become hot," tapati "burns;" L. 
tepere "to be warm," tepidus "warm;" PIE base *tep- "warm."  
Kamnur, from kam, as above, + nur light. 

faint early Sun paradox 
  	  	        
pârâdaxš-e xoršid-e kamtâb-e âqâzin 
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Fr.: paradoxe du Soleil jeune faible    

The contradiction between a colder Sun (about 30% less luminous) some 4 billion years ago, as predicted 
by models, and the warm ancient Terrestrail and Martian climates derived from geological evidence. 

  faint;   early-type star;    sun;   paradox. 

faint star 
  	   	 ~ 	    
setâre-ye kamnur (#), ~ nazâr 
 
Fr.: étoile faible    

For unaided eye, a star of visual magnitude around 5-6. Otherwise, on an image, a star that has a lesser 
brightness compared to others of the same field. 

  faint;   star. 

fall 
      
oft (#) 
 
Fr.: chute    

A collected meteorite whose arrival on Earth is witnessed, as opposed to a  find. 

M.E. fallen, from  O.E. feallan, from P.Gmc. *fallanan  (cf. O.N.  falla, O.H.G. fallan),  from PIE base 
*phol- "to  fall"  (cf. Arm.  p'ul "downfall;"  Lith.  puola "to  fall"). 

Oft, stem of oftâdan "to fall;"  Mid.Pers. opastan "to fall,"  patet "falls;"  Av. pat- "  to fly, fall,  rush," 
patarta- "winged;" cf. Skt. patati "he flies,  falls," pátra-  "wing,  feather, leaf;" Gk. piptein "to fall,"  pterux 
"wing;"  L. penna "feather, wing;" O.E. feðer "feather;"  PIE base *pet- "to fly, rush." 

false 
      
zif (#) 
 
Fr.: faux    

Not true or correct; erroneous.  
Not properly, accurately, or honestly made, done, or adjusted. 

From O.Fr. fals, faus, from L. falsus "deceived, erroneous, mistaken," p.p. of fallere "to deceive, 
disappoint." 

Zif, from Tâleši saf "wrong,"  from Mid.Pers. zêfân, zaspân "wrong, vile;" in  classical Pers. dictionaries zif 
"churlishness; sin." 

false color 
  	      
rang-e zif 
 
Fr.: fausse couleur    
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In imaging technique, assigning color to black and white images to differentiate features or convey 
information.   true  color. 

  false;   color. 

false nucleus 
        
haste-ye zif 
 
Fr.: faux noyau    

An especially concentrated region in the coma of some comets, representing the dense cloud of inner 
coma rather than the much smaller true nucleus. Also called apparent nucleus and pseudonucleus. 

  false;   nucleus. 

false vacuum 
  ST7      
xala'-e zif 
 
Fr.: faux vide    

A peculiar, hypothetical state of matter which is predicted to exist by current theories of elementary 
particles, including the grand unified theories. Unlike the ordinary vacuum, a false vacuum has a large 
energy density and a large negative pressure. A false vacuum is the driving force behind the rapid 
expansion in the inflationary Universe model. 

  false;   vacuum. 

far 
  	    
dur (#) 
 
Fr.: loin,  lointain    

Being at a great distance; remote in time or place. 

O.E. feorr "to a great distance, long ago," from P.Gmc. *ferro (cf.  Du. ver, Ger. fern), from PIE *per- 
"through, across, beyond" (cf. O.Pers. para "on the other side (of);" Av. par "beyond, more than, 
superior," parô "except," prtu- "crossing, bridge;" Mod.Pers. pol "bridge;" Skt. parás "far, further, 
beyond," Gk. pera "across, beyond," L. per "through"). 

Dur, from Mid.Pers. d	 r  "far, distant, remote;" O.Pers. d	ra-  "far (in time  or space)," d	raiy  "afar, far 
away, far and wide;" Av. d	 ra-,  d	 ir "far," from dav- "to  move away;" cf. Skt. d	 rá- "far;  distance (in 
space and time);" PIE base *deu- "to move forward, pass;" cf. Gk. den "for a long time," deros "lasting 
long." 

far infrared 
  	 	   	    
forusorx-e dur (#) 
 
Fr.: infrarouge  lointain    

Infrared radiation in the wavelength range (25-40) to (200-350) microns emitted by cold molecular/dust 
clouds. 
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 far;   infrared. 

far ultraviolet 
  	  	    
farâbanafš-e dur (#) 
 
Fr.: ultraviolt lointain    

Ultraviolet radiation in the wavelength range 1000--2000 Angström.  extreme ultraviolet. 

 far;   ultraviolet. 

farad 
  	    
farad (#) 
 
Fr.: farad    

The  SI unit of  capacitance, defined as the capacitance of a conductor whose potential increases by 
one volt when a charge of 1 coulomb is imparted to it; symbol F. 

Named after the English physicist Michael Faraday (1791-1867). 

Faraday rotation 
  	  	    
carxeš-e Faraday (#) 
 
Fr.: rotation Faradey    

Rotation of the plane of polarization experienced by a beam of linearly polarized radiation when the 
radiation passes through a material containing a magnetic field with a component in the direction of 
propagation. Also called Faraday effect. This effect occurs in H II regions in which a magnetic field 
causes a change in the polarized waves passing through. 

Named after the English physicist and chemist Michael Faraday (1791-1867) who discovered this 
phenomenon in 1845;  rotation. 

feature 
  	    
ârang 
 
Fr.: motif    

A prominent or conspicuous part or characteristic.  absorption feature;  coronal features;  dust 
feature;  emission feature. 

From O.Fr. faiture "fashion, shape, form," from L. facura "a formation," from facere "to make, do, 
perform" (cf. Fr. faire, Sp. hacer), from PIE base *dhe- "to put, to do" (cf. Mod.Pers. dâdan "to give;" 
O.Pers./Av. d- "to give, grant, yield," daditi "he gives; puts;" Skt. dadáti "puts, places;" Hitt. dai- "to 
place;" Gk. tithenai "to put, set, place;" Lith. deti "to put;" Czech diti, Pol. dziac', Rus. det' "to hide," 
delat' "to do;" O.H.G. tuon, Ger. tun, O.E. don "to do"). 

Ârang "color; mode, form, manner," cf. Av. *iringa- "sign, mark" in haptôiringa- "with seven marks," 
from hapto- "seven," + iringa-; Mid.Pers. haptiring, Mod.Pers. haftowrang "the constellation of Great 
Bear;" cf. Skt. linga- "mark, token, sign." 
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Fechner's law 
    	    
qânun-e Fechner (#) 
 
Fr.: loi  de Fechner    

A physiological law  according to which the intensity of a sensation increases as the logarithm of the 
stimulus. The division of stars into a scale of magnitudes is based upon Fechner's law. 

After Gustav Theodor Fechner (1801-1887), the German physicist and psychologist who proposed this 
relationship in 1860,   law. 

feedhorn 
  	  	  	    
karnâ, karnâ-ye xorând 
 
Fr.: cornet d'alimentation    

In a radio telescope, a device located at the focal point of the antenna. It receives the radio waves which 
the antenna collects and guides them to the detector. 

Feed, from O.E. fedan "to nourish," from P.Gmc. *fothjanan  (cf. O.S. fodjan, O.Fris. feda, Goth. fodjan 
"to feed") + horn, from  O.E. horn "horn of an animal," also "wind  instrument" (originally  made from 
animal horns), from P.Gmc. *khurnaz (cf. Ger. Horn,  Du. horen), from PIE *ker-  "head, horn, top, 
summit" (cf. Pers. soru "horn," sar "head," Gk. kara  "head," karena "head, top," keras "horn;" L. cornu 
"horn," cerebrum "brain;"  Skt. iras- "head, chief"). 

Karnâ "a trumpet-like  wind instrument," variant sornâ "a wind  instrument," probably related to soru, 
sorun "horn," sar "head;" Mid.Pers. sar "head," sru "horn;"  Av. sarah-  "head," sr	 - "horn, nail;"  cognate 
with E. horn, as above, from PIE *ker- "head, horn;" xorând  transitive form of xordan  "to eat, consume," 
Mid.Pers. xvardan "to eat, enjoy (food)," Av.  xvar "to consume, eat;" Laki dialect hovârden "to eat;" 
Proto-Iranian *huar- "to  consume, eat." 

femto- 
  -    
femto- (#) 
 
Fr.: femto-    

In the International System of Units, a prefix meaning 10-15. 

From Danish and Norwegian femten "fifteen," from O.N.  fimmtn (Sw. femton, Du. vüftien, Ger. fünfzehn, 
E. fifteen, Pers. pânzdah), ultimately from PIE base *penkwe "five" (cf. Mod.Pers. panj, Av. panca, Skt. 
pánca, Gk. pente, L. quinque) + PIE *dekm "ten" (cf. Mod.Pers. dah, Av. dasa, Skt. dáa, Arm. tasn, Gk. 
deka, L. decem, Ger. zehn, E. ten, Fr. dix). 

Fermat's principle 
  	  	    
parvaz-e Fermat 
 
Fr.: principe  de Fermat    

The path taken by a ray of light going from one point to another through any set of media is such that the 
time taken is a minimum. 
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Put forward by Pierre de Fermat (1601-1665), French mathematician, born at Beaumont-de-Lomagne;  
principle 

fermi 
  	    
fermi (#) 
 
Fr.: fermi    

A unit of length equal to 10-13 cm. 

After Enrico Fermi (1901-1954), the Italian-born American physicist who was a key figure in the 
development of nuclear physics. He was awarded the 1938 Nobel Prize for Physics. 

Fermi interaction 
  	+	  	    
andaržirš-e Fermi 
 
Fr.: interaction de Fermi    

An old explanation, proposed by Enrico Fermi, of the  weak interaction. 

 fermi;   interaction. 

Fermi paradox 
  	  	    
pârâdaxš-e Fermi 
 
Fr.: paradoxe de Fermi    

The apparent contradiction between the high probability of the existence of extraterrestrial civilizations 
and the lack of evidence of contact with such civilizations. 

 fermi;   paradox. 

Fermi-Dirac statistics 
  	  	-	    
âmâr-e Fermi-Dirac (#) 
 
Fr.: distribution Fermi-Dirac    

The statistical distribution of  fermions over the energy states for a system in  thermodynamic 
equilibrium. In other words, the probability that a given energy level be occupied by a fermion. 

 fermi  Dirac function;  statistics. 

fermion 
  	    
fermion (#) 
 
Fr.: fermion    

An elementary particle, such as  electron,  proton, or  neutron, having a half integral value of  
spin. Fermions obey the  Pauli exclusion principle. 

From Fermi  fermi +  -on. 
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ferromagnet 
      
âhanmeqnât 
 
Fr.: ferro-aimant    

A ferroamagnetic substance, which possesses  ferromagnetism. 

  ferromagnetism. 

ferromagnetic 
      
âhanmeqnâti 
 
Fr.: ferromagnétique    

Relative to or characterized by  ferromagnetism. 

From ferro-, variant ferri-  combining form  of L. ferrum  "iron,"  since iron is the most common and most 
dramatic example, +  magnetic. 

Âhanmeqnâti, from âhan  iron + megnâti  magnetic. 

ferromagnetism 
      
âhanmegnâtmandi 
 
Fr.: ferromagnétisme    

A property of certain substances which are enormously more magnetic than any other known substance. 
Ferromagnetic substances, such as the chemical elements iron, nickel, cobalt, some of the rare earths, and 
ceratin alloys, achieve maximum   magnetization at relatively low magnetic field  strengths. Their large 
  magnetic permeabilities (greater than unity) vary with the strength of the applied field. When the 
temperature of a ferromagnet is increased the property vanishes gradually due to randomizing effects of 
thermal agitation. Beyond a definite temperature for each substance (  Curie temperature) it ceases to 
behave as a ferromagnet and becoems a  paramagnet. Ferromagnetism is due to the alignment of the  
magnetic moments of uncompensated electrons in the crystal lattice. Under the influence of an external 
magnetizing field, all of  the uncompensated electrons line up with their  spins in the direction of the 
field. In contrast with paramagnetic substances, in which spins interact only with an external magnetic 
field, in ferromagnets the spins interact with each others, each of them trying to align the others in its own 
direction. This coupling gives rise to a spontaneous alignment of the moments over macroscopic regions 
called domains. The domains undergo further alignment when the substance is subjected to an applied 
field. Ferromagnets retain their magnetisation even when the external magnetic field has been removed. 
See also  antiferromagnetism ;   diamagnetism;   magnetism. 

  ferromagnetic;   magnetism. 

fiber 
  	    
fibr (#) 
 
Fr.: fibre    

  optical fiber. 
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From Fr. fibre, from O.Fr.  fibre, from L.  fibra "a fiber,  filament," of  uncertain origin, perhaps related to L. 
filum "thread." 

Fibr, loan from  Fr., as above. 

fibril 
  	    
târcé (#) 
 
Fr.: fibrille    

A linear pattern in the chromosphere of the Sun, as seen through an H-alpha filter, occurring near strong 
sunspots and plages or in filament channels. Individually, they are about 10,000 km long and last for 10 to 
20 minutes. 

From Mod.L. fibrilla,   from fibr(a)  "fiber"  + -illa  diminutive  suffix. 

Târcé, from târ "thread, warp, string"  + diminutive suffix  -cé. The first component târ cognate with 
tanidan, tan- "to spin, twist, weave" (Mid.Pers. tanitan;  Av. tan-  to stretch, extend;" Skt. tan- to stretch, 
extend;" tanoti "stretches," tantram "loom;"  Gk. teinein "to stretch, pull  tight;" L.  tendere "to stretch; PIE 
base *ten- "to stretch"), tur "fishing  net, net, snare; Skt. tántra- "warp; essence, main point;" Proto-Iranian 
*tanra- "thread, warp;" PIE base *ten-tlo- "warp;"  cf. Lith.  tiñklas "net, fishing  net, snare," Latv. tikls 
"net." The second component -cé, from Mid.Pers. -cak, variants -êžak (as in kanicak "little girl," sangcak 
"small stone," xôkcak "small pig"), also Mod.Pers. -ak. 

field 
      
meydân (#) 
 
Fr.: champ    

General: An expanse of anything.  
Physics: A region or space defined by the presence of a physical force, such as electric, magnetic, or 
gravitational. 

O.E. feld "plain, open land," probably related to O.E. folde "earth, land," from P.Gmc. *felthuz  "flat land" 
(cf. Ger. Feld), from PIE *pel(e)-tu-,from   base *pele- "flat, to sprea;" cf. L. planus "flat,  level,"   plane. 

Meydân "field, field  of battle, arena, extensive plain," from Mid.Pers. mêdân "arena, field." This term is 
loaned into Ar. from Pers. or Mid.Pers. 

field curvature 
          
xamidegi-ye meydân (#) 
 
Fr.: courbure de champ    

An aberration in an optical instrument, common in Schmidt telescopes, in which the focus changes from 
the center to the edge of the field of view. Owing to this aberration, a straight object looks curved in the 
image. 

  field;   curvature. 

field equations 
        
hamugešhâ-ye meydân 
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Fr.: équations de champ    

In a physical theory, the equations that describe how a fundamental force interacts with matter. Einstein's 
equations of general relativity are called field equations since they describe the gravitational field. 
Similarly, Maxwell's  field  equations describe the electromagnetic field. 

  field;   equation. 

field galaxy 
        
kahkešân-e meydân 
 
Fr.: galaxie de champ    

A galaxy that lies in the direction of a cluster of galaxies, but is not a member of the cluster. Field galaxies 
are rare, less than about 5% of all galaxies. 

  field;   galaxy. 

field lens 
           
adasi-ye meydân 
 
Fr.: lentille  de champ    

A lens placed at or near the focal plane of a telescope to create an image of the primary mirror inside the 
instrument. 

  field;   lens. 

field of view 
        
meydân-e did (#) 
 
Fr.: champ de vue    

The entire angular expanse of the sky viewed by an optical instrument. 

  field;   view. 

field star 
  	       
setâre-ye meydân 
 
Fr.: étoile de champ    

A star that does not belong to a stellar cluster, but happens to be adjacent to it. 

  field;   star. 

field stop 
  	      
darice-ye meydân 
 
Fr.: diaphragme de champ    
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A diaphragm located at an image plane of an optical system that determines the size and shape of the 
image.  aperture  stop. 

  field;   stop. 

figure 
      
šekl (#) 
 
Fr.: figure    

The precise curve required on the surface of an optical element, especially the mirror of a reflecting 
telescope. 

From O.Fr. figure, from L.  figura "a shape, form." 

Šekl from Ar. šakl "figure." 

figuring 
      
šekldahi 
 
Fr.:    

The final stage of mirror making, a process of altering the mirror's shape into the one required for proper 
function.   grinding;    polishing. 

Figuring, noun of    figure. 

Šekldahi, "giving form,"  from šekl  figure +  dahi, a verbal noun of dâdan "to give," from  Mid.Pers. 
dâdan "to give," O.Pers./Av. d- "to give, grant, yield," daditi "he gives;"  cf. Skt. dadáti "he gives," Gk. 
didomi "I give,"  tithenai "to  put, set, place;" L. dare "to give, offer;"  facere "to do, to make;" Rus. delat 
"to do;" O.H.G. tuon, Ger. tun, O.E. don "to do."  PIE base *dhe- "to put, to do." 

filament 
  	    
rešté (#) 
 
Fr.: filament    

1) A solar prominence which is seen as a dark streak against the bright disc of the Sun.  
2) Electricity, Electronics:  In electric light  bulbs and thermoionic valves, a wire of metal of high melting 
point, which is heated by the passage of an electric current. 

From Mod.L. filamentum, from  L.L.  filare "to  spin, draw out in a long line," from  L. filum "thread,"  from 
PIE base *gwhi- "thread, tendon;" cf. Gk. bios "bow;" Skt. jiy- "bow-string;"  Av. jii-  "bow-string;" 
Mod.Pers. zeh "string, bow-string" (dialectal Qomi zij  "mason's cord"); Arm. jil  "string, line;"  Lith.  gijà 
"thread;" Russ. žica "thread." 

Rešté "thread, line, file," from reštan, ristan "to  spin;" Mid.Pers. 'rws- "to  turn to," abrešom "silk;" 
Sogdian rwyšt "spun;" Av. uruuas- "to twist, turn;" Proto-Iranian  *uris-  "to turn, spin." 

filamentary nebula 
     	    
miq-e rešteyi 
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Fr.: nébuleuse filamentaire    

A nebula, generally ionized, consisting of filament-like  structures of gas, auch as the Veil Nebula (NGC 
6960) or the supernova remnant IC 443. 

Filamentary adj. of   filament;    nebula. 

filar micrometer 
  	      
riz-sanj-e zehi 
 
Fr.: micromètre filaire    

An instrument used with a telescope for accurately measuring small angular separations between two 
celestial bodies (as between binary stars). The instrument consists of two parallel fine wires with one wire 
being fixed and the other movable by means of a finely threaded screw. 

Filar,  from L. fil(um)  "a thread" (see the paragraph below) + -ar variant of the adjective-forming suffix   
-al;   micrometer. 

Kehsanj  micrometer; zehi adj. of zeh "string, bow-string;" Mid.Pers. zih "bow-string,"  zig "string; 
astronomical table" (loaned into Ar. as zij); Av.  jii- "bow-string;"  cf. Skt. jiy- "bow-string;"  Gk. bios 
"bow;" L.  filum "thread;"  Arm. jil  "string, line;"  Lith.  gijà "thread;"  Russ. žica "thread;" PIE base *gwhi- 
"thread, tendon." 

file 
  	    
parvandé (#) 
 
Fr.: fichier    

In computer science, a collection of related data or program records stored on a support. 

From M.E. filen, from  M.F. filer  "to string documents on a thread," O.F. filer "to wind  or spin thread," 
from L.L.  filare "to  spin, draw out in a long line," from  L. filum  "thread," from PIE base *gwhi- "thread, 
tendon;" cf. Gk. bios "bow;"  Skt. jiy- "bow-string;"  Av. jii-  "bow-string;"  Mod.Pers. zeh "bow-string;" 
Arm. jil  "string, line,"  Lith.  gijà "thread;" Russ. žica "thread." 

Parvandé "file,"  initially  "a bundle, roll, truss (of clothes),"  from Mid.Pers. parwastan, parwand- "to 
surround, enclose, contain, comprise," from par-, variants far-, par-, pirâ-  "around, about" (Mid.Pers. 
pêrâ; O.Pers. pariy "around, about," Av. pairi  "around, over;" Skt. pari;  Indo-Iranian *pari-  "around;"  PIE 
base *per- "through, across, beyond;" cf. Gk. peri "around, about, beyond;" L. per "through")  + vand-
/band- stem of vastan/bastan "to bind, shut;" O.Pers./Av. band- "to bind, fetter," banda- "band, tie" (cf. 
Skt. bandh- "to bind, tie, fasten;" PIE *bhendh- "to  bind;" Ger. binden; E. bind). 

filling  factor 
  	   30J    
karvand-e pori 
 
Fr.: facteur de remplissage    

Of a molecular cloud or a nebula, the ratio of the volumes filled with matter to the total volume of  the 
cloud. 

Filling,  from fill,  from  O.E. fyllan, from P.Gmc. *fullijan   (cf. Du. vullen, Ger. füllen  "to fill"),   a derivative 
of adj. *fullaz   full;    factor. 
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Karvand  factor;  pori, from por   full. 

filter 
      
pâlâyé (#) 
 
Fr.: filtre    

A circuit  or device for separating waves on the basis of their frequency. 

From M.L. filtrum  "felt,"  which  was used to strain impurities from liquid, from  W.Gmc. *filtiz. 

Pâlâyé, from pâlây present stem of pâludan "to filter, purify;"  Mid.Pers. pâludan, pâlây-  "to strain, filter, 
purify,"  from Proto-Iranian *pari-harz-,  from  prefix *pari-   "around" + harz- "to let go, release;" cf. Av. 
pairi.harz- "to filter,"  from pairi-  "around, over"  (cf. Skt. pari; Gk.  peri "around, about, beyond;" L. per 
"through;" PIE base *per- "through, across, beyond") + harz- "to release" (especially water, liquid; cf. 
Chorasmian pžy- "to purify, filter;"  Arm.  (loanword) parzel "to filter,  purify;" 

find 
      
yâft (#) 
 
Fr.: trouvaille    

A meteorite that was not seen to fall, but was found at some later date, as opposed to a  fall. 

O.E. findan "to come upon," from P.Gmc. *finthanan  (cf. M.Du.  vinden, Ger. finden), from PIE *pent- "to 
go, pass, path, bridge;" cf. Av. pa-, variants pai-, pa-, pantay-; Mid/Mod.Pers. pand "path, advice, 
councel;" Khotanese pande "road, path;" Ossetic fœndœg "path, road;" cf. Skt. pánth- "road, path, 
course;" Gk. patos "path, way," pontos "sea;" L. pons "bridge, path." 

Yâft, past stem of yâftan, yâbidan "to find, discover; to obtain, acquire;" Mid.Pers. ayâftan, ayâpênitan "to 
reach, attain;" Manichean Mid.Pers. 'y'b "to attain;" Parthian, Sogdian (+ *pati-)  pty'b "to reach, obtain;" 
Av. ap- "to reach, overtake," apayeiti "achieved, reached;" Skt. âp- "to reach, gain," âpnoti "reaches, 
gains;" Gk. hapto, haptomai "to touch, cling to, adhere to;" L. apiscor  "touch, reach;" PIE base *ap- "to 
take, reach." 

finder 
      
yâbandé (#) 
 
Fr.: chercheur    

A low-power telescope with a wide field  of view attached to a larger telescope with the optical axes of 
both telescopes parallel. The finder is used to help point the larger telescope to the desired viewing 
location. 

Agent noun of   find. 

finding chart 
  	      
negâre-ye yâbeš 
 
Fr.: carte de champ    

A sketch or image used to recognize objects in the field of view of a telescope. 
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Finding, noun of   find;  chart, from M.Fr.  charte "card, map," from L.  charta "leaf of  paper, tablet," 
from Gk. khartes "layer of papyrus." 

Negâre-ye yâbeš, from negâré, from negâr "picture, figure" (verb negârdan, negâštan "to paint") from 
prefix ne-, O.Pers./Av. ni- "down;  into" (Skt. ni  "down," nitaram  "downward,"  Gk. neiothen "from 
below," cf. E. nether, O.E. niþera, neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz, 
Du. neder, Ger. nieder; PIE *ni- "down,  below") + gâr,  from kar-, kardan "to  do, to make" (Mid.Pers. 
kardan; O.Pers./Av. kar- "to do, make, build;"  Av. krnaoiti "he makes;" cf. Skt. kr- "to do, to make," 
krnoti "he makes, he does," karoti "he makes, he does," karma "act, deed;" PIE base kwer- "to do, to 
make"); yâbeš, verbal noun of yâftan find. 

fine structure 
  	      
sâxtâr-e nâzok 
 
Fr.: structure fine    

Closely spaced lines seen at high resolution in a spectral line. The phenomenon is explained by the fact 
that instead of a single energy level corresponding to a given value of the quantum number n, there are 
actually a number of energy levels lying close to one another. 

Fine, from O.Fr. fin "perfected, of  highest quality," from  L. finis "end, limit;"     structure. 

Sâxtâr  structure; nâzok "thin, slender, subtle," from Mid.Pers. nâzuk "tender, gentle," variant nâzik, 
from nâz "joy, pride, glory"  +   -ik. 

fine-structure constant 
    	      
pâyâ-ye sâxtâr-e nâzok 
 
Fr.: constante de la structure fine    

A measure of the strength of interaction between a charged particle and the electromagnetic field. It is a 
dimensionless number approximately equal to 1/137. The smallness of this number is of great importance 
since it determines the size of atoms and the stability of matter. 

  fine structure;   constant. 

finite 
  	     
karânmand (#) 
 
Fr.: fini    

Math: The opposite of   infinite 
Physics: Either non-infinite or non-zero. 

From L. finitus, p.p. of finire  "to limit,   set bounds, end." 

Karânmand, from karân "boundary, side, end, coast" + -mand adjective suffix. Karân, variants karâné, 
kenâr, from Mid.Pers. karân, karânak, kenâr "edge, limit,  boundary," Av. karana- "side, boundary, end." 

finite set 
  	  	    
hangard-e karânmand 
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Fr.: ensemble fini    

A   set whose elements can be numbered from 1 to n, for some positive integer n. 

  finite;   set. 

fire 
    	    
âtaš(#), taš (#), âzar (#) 
 
Fr.: feu    

A state, process, or instance of combustion in which a substance combines with oxygen producing heat, 
light, and flame. 

O..E. fyr, from P.Gmc. *fuir  (cf. O.N.  fürr, M.Du.  vuur, Ger. Feuer), from  PIE *paewr-; cf.  Mod.Pers. 
Lori porpor  "blazing charcoal," Gilaki  bur, biur  "smokeless red fire" (Lori  perisk, periska "spark," Kurd. 
biriske "spark," Lârestâni pelita "spark");  Gk. pyr "fire;"  Hitt.  pahhur "fire;"  Skt. p	 - "to  cleanse." 

Âtaš, variants âzar, taš, from Mid.Pers. âtaxš, âtur "fire;" Av.  tar-, r- "fire," singular nominative tarš-
; O.Pers. tar- "fire;" Av. aurvan- "fire priest;" Skt. átharvan- "fire  priest;"  cf. L. ater "black" 
("blackened by fire"); Arm.  airem "burns;"  Serb. vatra "fire;"  PIE base *ter- "fire." 

fireball 
    	    
tašguy (#), âzarguy (#) 
 
Fr.: boule de feu    

A   meteor that is brighter than the brightest planets, i.e. with an apparent magnitude of -5 or greater. 
Fireballs are often followed by   meteorite falls. Also  called   bolide. 

From   fire + ball,  from O.E., from  O.N. bollr  "ball,"  from P.Gmc. *balluz (cf.  O.H.G. ballo, Ger. Ball), 
from PIE base *bhel- "to swell." 

Tašguy, from taš "fire," variant of  âtaš fire  + guy "ball, sphere," variants golulé, gullé, goruk, gulu, 
gudé (cf. Skt. guda- "ball, mouthful,  lump, tumour," Pali gula- "ball,"  Gk.  gloutos "rump," L.  glomus 
"ball," globus "globe,"  Ger. Kugel, E. clot; PIE *gel-  "to make into a ball"). 

first 
          
naxost (#), naxostin (#), âqâz (#) 
 
Fr.: premier    

Being before all others with respect to time, order, importance, etc., used as the ordinal number of one. 

O.E. fyrst "foremost," superlative of fore, from  P.Gmc. *furisto  (cf. O.H.G. furist,  O.N. fyrstr, Dan. første, 
M.Du. vorste "first,"  Ger. Fürst "prince"),  superlative of *fur-/*for-,   from  PIE *pro- (cf.  Av. pouruua- 
"first,"  fra- "forward,  forth;"  Skt. p	 rva- "first,"  pra- "before, formerly,"  Gk.  pro; L. pro;  E. fore). 

Naxost, from Mid.Pers. naxust "the first," Parthian Mid.Pers. nxwšt, from naxu, Manichean Parthian nwx 
"beginning" + -ist superlative suffix,  Av.  -išta-, cf. Skt. -istha-, Gk. -istos, O.H.G.  -isto, -osto, O.E. -st, -
est, -ost; naxostin, from naxost + suffix -in.  
Âqâz "beginning," from Proto-Iranian *gza-, from prefix - + *gz- "to take, receive," cf. Sogdian z 
"beginning, start," pcz "reception, taking." 

508
first approximation 
        
nazdin-e naxost 
 
Fr.: première approximation    

1) Genrally, an expression to indicate that a comment or result is only approximative.  
2) Math.: In calculus, limiting  a differential  equation to its first derivative,  for example: ex  1 + x. Also 
called linear approximation. 

  first;    approximation. 

first contact 
  	        
parmâs-e naxost 
 
Fr.: premier contact    

The beginning of a   solar eclipse marked by the edge of the Moon first passing across the disk of the 
Sun. 

  first;    contact. 

first dredge-up 
  	       
borunkašid-e naxost 
 
Fr.: premier dragage    

The   dredge-up occurring after core hydrogen burning as the core contracts before helium burning 
ignites (on the ascending giant branch). The hydrogen envelope becomes convective and this convective 
zone penerates deep into the core dredging up material that has been processed by the central nuclear 
reactions. As a result the abundances of helium and nitrogen are boosted. 

  first;    dredge-up. 

first light 
     	  ~ 	    
naxostin foruq, ~ nur 
 
Fr.: première lumière    

The first astronomical observation done with a major newly built telescope. 

  first;    light. 

First Point of Aries 
  
     M35    
noqte-ye âqâz-e barré (#) 
 
Fr.: premier point  de Bélier    

One of the two points on the celestial sphere where the ecliptic and the celestial equator crossed one 
another at  vernal equinox several thousands years ago. 

  first;    point;   Aries. 
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First Point of Libra 
  
     	    
noqte-ye âqâz-e tarâzu (#) 
 
Fr.: permier point  de Balance    

One of the two points on the celestial sphere where the ecliptic and the celestial equator crossed one 
another at  autumnal equinox several thousands years ago. Because of  precession, this equinoctial 
point no longer lies in Libra but in  neighboring Virgo. 

first quarter 
  	      
cârak-e noxost 
 
Fr.: premier quartier    

The Moon's shape seen from the Earth when the angle separarting the Sun and the Moon is 90°. 

  first;    quarter. 

first-order spectrum 
    	      
binâb-e râye-ye noxost 
 
Fr.: spectre du premier ordre    

An optical spectrum, produced by a diffraction grating, in which  the difference in path length of light from 
adjacent slits is one wavelength. 

  first;    order;   spectrum. 

fissile 
      
šekâftani (#) 
 
Fr.: fissile    

Any material that is capable of undegoing nuclear fission by thermal (slow) neutrons. The three primary 
fissile materials are uranium-233, uranium-235, and plutonium-239. Although sometimes used as a 
synonym for   fissionable material, this term has acquired a more restricted meaning. 

From L. fissilis, from  fiss(us) + -illis  a suffix of adjectives expressing capability, susceptibility, liability, 
aptitude, etc. 

Šekâftani, from šekâft fission + -i  a suffix expressing capability, aptitude, etc. 

fission 
      
šekâft (#) 
 
Fr.: fission    

Splitting of the nucleus of an atom into two or more fragments of comparable size, usually as the result of 
the impact of a neutron on the nucleus. Plutonium, uranium, and thorium are the peincipal fissionable 
elements. 
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Fission, from L. fissionem "a breaking up, cleaving," from  root of findere "to  split." 

Šekâft, stem of šekâftan "to split, break, tear," akin to kaftan, kâftan "to split; to dig," Parthian Mid.Pers. 
q'f- "to split;"  Sogdian k "to split;" Chorasmian kf- "to split, be split;"  Proto-Iranian *kap-, *kaf-  "to 
split." 

fission products 
  	 	      
farâvardehâ-ye šekâft (#) 
 
Fr.: produits  de fission    

Nuclides generated by the fission of higher mass elements or by subsequent radioactive decay of nuclides 
directly generated by fission. 

  fission;   product. 

fissionable 
  	    
šekâftpazir (#) 
 
Fr.: fissile    

The material that can be fissioned by fast neutrons, such as uranium-238. Commonly used as a synonym 
for   fissile material. 

From   fission +   -able. 

fit 
  ()   	  ) *)     
1) saz kardan; 2) saz 
 
Fr.: 1) ajuster;  2) ajustement    

1) (v.) To pass a mathematical line or curve through data points.  
2) (n.) The act of fitting. 

From M.E. fitten; akin  to M.Du. vitten "to  befit." 

Saz, from sazidan "to suit, fit, be worthy," sazâ suitable, agreeing with, congruous, deserving of," 
Mid.Pers. sacitan/sazidan "to fit," sazešn "fitness," sazâg "fitting, worth;"  Av.  1sak- "to understand or 
know a thing; to mark;" cf.  Skt. ak- "to be able, powerful" akta- "able, competent," akti- "ability, 
power;" alternatively from  Av. 2sak- "to go by, pass, pass away; to be up or over (of time)." 

fitting 
  	       
saz-kard, saz 
 
Fr.: ajustement    

The proces or instance of adapting a mathematical curve to data points. 

Verbal form of    fit. 

fitting error 
  	  	 ~     
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irang-e saz-kard, ~ saz 
 
Fr.: erreur  d'ajustement    

The discrepancy between the mathematical curve and data points.  fit. 

  fitting;    error. 

five 
      
panj (#) 
 
Fr.: cinq    

A cardinal number whose symbol is 5, V, or U. 

Five, from O.E. fif, from  P.Gmc. *fimfe (cf.  O.S. fif, O.H.G. funf), from  PIE *penkwe "five;" cognate with 
Pers. panj, as below. 

Panj, from Mid.Pers. panj; Av.  panca; cf. Skt. páñca; Gk. pente; L. quinque; E. five, as above. 

five-color system 
  	+  	    
râžmân-e panj-rangé 
 
Fr.: système à cinq couleurs    

A photometric system which uses five filters, from ultraviolet  to the red part of the visual spectrum: U, B, 
V, R and I. 

  five;   color;    system. 

fixed stars 
  	   	 ~  ~     
setâregân-e barjâ, ~ istâdé, ~ biyâbâni (#) 
 
Fr.: étoiles fixes    

Heavenly bodies that, in contrast to the planets, do not appear to change their relative positions on the 
celestial sphere. 

Fixed, p.p. of fix, from O.Fr. *fixer,  from  L. fixus, p.p. of figere "to  fix,  fasten;" from PIE base *dhigw- "to 
stick, to fix;"    star. 

Setâregân, plural of setâré star;  
Barjâ "fixed;  in place; properly placed," from bar  "on, upon, up" (Mid.Pers. abar; O.Pers. upariy "above; 
over, upon, according to;" Av. upairi  "above, over," upairi.zma- "located above the earth;" cf. Gk. hyper- 
"over, above;" L. super-; O.H.G. ubir  "over;" PIE  base *uper "over") + jâ "place"  (from Mid.Pers. giyag 
"place;" O.Pers. -vahana- "place, village;" Av. vah- "to dwell,  stay," vanhaiti "he dwells, stays;" Skt. 
vásati "he dwells;" Gk. aesa (nukta) "to pass (the night);" Ossetic wat "room; bed; place;" Tokharian B 
wäs- "to stay, wait;" PIE base ues- "to stay, live, spend the night").  
Istâdé (Biruni in at-Tafhim)  "standing," from  istâdan "to stand;" O.Pers./Av. sta- "to stand, stand still; set" 
(cf. Skt. sthâ- "to stand;" Gk. histemi "put, place, weigh;"  stasis "a standing still;" Lith.  statau "place;" 
Goth. standan; L. stare "to stand;" PIE base *sta- "to stand");  
Biyâbâni (Biruni  in at-Tafhim),  from Mid.Pers. awiyâbânig "fixed,"  from  negation prefix   a- + 
wiyâbânig "wandering," from  wiyâbân "deluded, seduced," wiyâbânênidan "to lead astray, deceive," from 
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Av. vi- "apart, away from,  out" (O.Pers. viy- "apart, away;" cf. Skt. vi- "apart, asunder, away, out;" L. 
vitare "to avoid, turn aside") + dab- "to  deceive;" cf. Skt. vimugdha- "confused, bewildered," vimohita- 
"confused, infatuated." Note that biyâbân "desert" is from an other origin. 

flame 
      
šo'lé (#) 
 
Fr.: flame    

Glowing mass of gas produced during combustion. 

From O.Fr. flamme, from L. flammula "small  flame," dim. of  flamma "flame," from  PIE *bhleg-/*phleg-. 

Šo'lé, from Ar. šu'lat. 

flare 
      
âlâv (#) 
 
Fr.: éruption  solaire    

A bright eruption form  the Sun's chromosphere in the vicinity of a sunspot. Solar flares are caused by 
tremendous explosions on the surface of the Sun. In a matter of just a few minutes they heat the material 
to many millions of  degrees and release as much energy as a billion megatones of TNT. 

From v. flare "to spread out," said of hair, a ship's sides, etc., of unknown origin. 

Âlâv, "blaze, fire," variants alow, Borujerdi  elew "fire,"  Garkuyeyi alôv "flame,"  Hamadâni elow "flame," 
Lori alô "flame,"  Tabari aluk "flame,  spark," Torbat-Heydariyeyi  alow "flame;"  cf. Gk. aithos "fire,"  aitho 
"to kindle;"  Skt. edh- "to set alight, kindle," édha-, édhas- "firewood;"  Av. asma- "firewood;" Mod.Pers. 
hizom, himé "firewood;" PIE base *aidh- "to  burn," *aidhos-  "fire." 

flare star 
  	    -	    
setâre-ye âlâvi, âlâv-setâré 
 
Fr.: étoile à éruption    

A member of a class of dwarf stars that undergoes sudden, intense outbursts of light (mean amplitude 
about 0.5-0.6 mag). 

  flare;   star. 

flared disk 
  	   	   ~    
gerde-ye borun-gošâ, disk-e ~ 
 
Fr.: disque évasé    

A model of   accretion  disk around a  pre-main sequence star or a  protostar in which  the ratio of 
the disk thickness to the distance from the star increases outward. Current models of the irradiation of 
flared disks by stellar radiation predict that a central hole is created around the young star due to the 
evaporation of dust by the stellar radiation. The inner rim of the disk, at 0.5 to 1 AU from the star, is 
irradiated by the star "frontally"  (at 90° angle). The heat produced by the irradiation causes the inner rim 
to puff up. A part of the disk, from  about 1 to 6 AU, lies in the shadow of the puffed-up inner rim. The 
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surface layers in this region do not receive stellar photons directly. Therefore, there is no significant 
heating of the disk midplane by reprocessed stellar flux from the disk surface. The midplane temperatures 
in the shadowed part of the disk are governed by the  near infrared emission of the inner rim, scattering 
of stellar light by dust particles outside the disk plane, and radial diffusion which exchanges energy 
between adjacent slabs. As for the outer parts of the disk, the surface is irradiated by the central star thanks 
to the outward widening of the disk. These parts remain flared, because the absorbed stellar flux is 
partially emitted towards the midplane, keeping the internal temperatures high enough to push the surface 
layers up. The flatened-disk model explains the observed  spectral energy distribution of some objects 
such as HD 179218. It also accounts for the observed strong  far infrared  excess, strong  PAH 
emission, and strong [O I] emission. Compare with   self-shadowed disk. See also  protoplanetary 
disk. 

Flared, from flare  "to spread gradually outward, as the end of a trumpet, having a gradual increase in 
width," of  unknown origin;    disk. 

Gerdé disk; borun-gošâ "opening  outwards," from borun "out, the outside" (Mid.Pers. bêron, from  bê 
"outside, out, away" + rôn "side, direction;"  Av. ravan-  "(course of a) river") + gošâ stem of gošâdan, 
gošudan "to open;" Mid.Pers. wišâdan "to open, let free;" Khotanese hiy "bound;" O.Pers. višta "untied, 
loosend;" vištspa- (personal name) "with loosened horses;" Av. višta "untied," hita- "fastened, tied on;" 
cf. Skt. s- "to bind, fasten," syáti "binds." 

flash 
  	    
deraxš (#) 
 
Fr.: flash, éclair    

A Sudden, brief burst of light. In particular,    green flash. 

From M.E. flasshen "to sprinkle, splash," from flasken, probably imitative. 

Deraxš, present stem of deraxšidan "to shine, radiate," from raxš "lightening, reflection of light,"  raxšidan 
"to shine, flash," O.Pers. raucah-, Av. raocah- "light"  (cf.  Skt. roka- "brightness, light,"  Gk. leukos 
"white, clear," L.  lux "light"  (also lumen, luna), E. light, Ger. Licht,  Fr. lumière; PIE base *leuk- "light, 
brightness"); cognate with Mod.Pers. words ruz "day," rowšan "bright, clear," foruq  "light,"  and afruxtan 
"to light, kindle." 

flash spectrum 
    	    
binâb-e deraxši 
 
Fr.: spectre-éclair    

An emission spectrum of the solar chromosphere, obtained at the instant before or after totality in a solar 
eclipse. 

  flash;   spectrum . 

flat Universe 
         
giti-ye taxt 
 
Fr.: univers plat    

A Universe where the geometry is Euclidean, i.e. parallel lines remain parallel when extended into the 
distance and the sum of the interior angles of a triangle is 180°. 
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 flat-field;   universe. 

flat-field 
        
 
Fr.: champ plat    

Exposure of a diffuse and uniform source in order to calibrate the non-uniformity of an imaging detector 
such as a CCD. 

Flat, from O.N. flatr, from P.Gmc. *flataz (cf. O.H.G. flaz "flat, level," O.E. flet, O.H.G. flezzi "floor"), 
perhaps from PIE *pla- (cf. Gk. platys "broad, flat; Av. prtu- "broad, wide;" Skt. prthu- "broad, wide, 
large");  field. 

Meydân field; taxt "flat;" Mid.Pers. taxtag "tablet, plank, (chess)board." 

flatness problem 
  	      
parâse-ye yaxti 
 
Fr.: problème de la platitude    

The observed fact that the geometry of the Universe is very nearly flat, in other words its density is very 
close to the  critical density. This would be an extreme coincidence because a flat Universe is a special 
case. Of all the possible densities that the Universe might have, why would it have a density that puts it 
exactly on the border between open and closed? Many attempts have been made to explain the flatness 
problem, and modern theories now include the idea of  inflation. 

 flat;   problem. 

flight 
  	    
parvâz (#) 
 
Fr.: vol    

The act, manner, or power of flying. 

O.E. flyht "a flying, flight," from P.Gmc. *flukhtiz (cf. Ger. Flucht). 

Parvâz, from Mid.Pers. parwâz; Av. pirivza- "overrunning," from piri- "over (of space), from" + vza- 
from vaz- "to fly, float; to drive;" cf. Skt. vah-, vahati. Also Mid.Pers. vâz "jump, flight," Mod.Pers. Lori, 
Gilaki, Tabari vâz "jump, leap." 

flood 
       
laf, seyl (#) 
 
Fr.: inondation    

The overflowing of the normal confines of a stream or other body of water, or the accumulation of water 
over areas that are not normally submerged. 

O.E. flod "a flowing of water, river, sea," from P.Gmc. *flothuz (cf. M.Du. vloet, Ger. Flut), from PIE 
*plo-/*pleu- "flow, float" (cf. Gk. ploein "to float, swim"). 
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Laf "flood,"  from Lori,  Kordi,  Malâyeri, lé in Tabari, variants lur,  lây "flood"  [Mo'in,  Dehxodâ]; cf. Gk. 
louein "to wash;" L. luere  "to wash;" Bret. laouer "trough;"  PIE *lou-  "to wash." Seyl from Ar. 

flow 
  ()  ) *)     
1) tacân; 2) tacidan 
 
Fr.: 1) flot,  écoulement; 2) couler, s'écouler    

1) (n.) moving along in a stream; going as in a stream.  
Physics: The transference of energy.  
2) (v.) The corresponding verb. 

O.E. flowan, f rom P.Gmc. *flo-  (cf. Du. vloeien "to  flow,"  O.H.G. flouwen "to rinse, wash"), probably 
from PIE *pleu-  "to flow,  float" (cf.  Skt. plavate "navigates, swims," plavayati "overflows;"  Gk. plyno  "I 
wash," pleo "swim, go by sea;" L. pluere "to rain;"  Arm. helum "I  pour;" Lith.  pilu "to  pour out"). 

1) Tacân, from tac- variant tâz- present stem of tacidan, tâxtan, tâzidan "to run; to hasten; to assault," + 
noun and adj. suffix -ân. Related to the first component are Mod.Pers. tajan name of a river (initially 
"flowing,  streaming, stream"), tâzi "swift (greyhound),"  tak "running, rush," from  Mid.Pers. tâz-, tâxtan 
"to flow,  to cause to walk," tc- "to flow,  to walk," tag  "running, attack," tâzig "swift,  fast;" Khotanese 
ttajs- "to flow,  to walk;"  Av. tak- "to  run, to flow,"  tacip- "flowing  water," tacinti  (3pl.pers.act.) "to 
flow,"  tacar- "course," tacan "current, streaming;" cf. Skt. tak- to  rush, to hurry," takti "runs;"  O.Ir. tech- 
"to flow;"  Lith.  teketi "to walk, to flow;"   O.C.S. tešti "to walk, to hurry;"  Tokharian B cake "river;"  PIE 
base *tekw- "to run; to flow."  
2) Verbal form. 

flowability 
      
tacandegi 
 
Fr.: aptitude à s'écouler, coulabilité    

The ability of a body of matter (liquid,  gas, loose particulate solid) to flow. 

From flowable, adj. from   flow  +   -able +   -ity. 

Tacandegi, from tacandé (originally tacandag), aget noun of tacidan  flow  + noun suffix -i. 

fluctuate (v.) 
    	    
oftâxizidan, oftâxiz kardan (#) 
 
Fr.: fluctuer    

To change continually; to shift back and forth; vary irregularly;  to rise and fall in or as if in  waves. 

From L. fluctuationem (nom. fluctuatio),  from fluctuare  "to undulate," from fluctus "wave,"  from p.p. of 
fluere "to flow." 

Verbal form of oftâxiz   fluctuation. 

fluctuation 
      
oftâxiz (#) 
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Fr.: fluctuation    

Continual rise and fall. 

Verbal noun of  fluctuate (v.). 

Oftâxiz "fall and rise," from oft "fall" stem of oftâdan "to fall" (Mid.Pers. opastan "to fall," patet "falls;" 
Av. pat- " to fly, fall, rush," patarta- "winged;" cf. Skt. patati "he flies, falls," pátra- "wing, feather, 
leaf;" Gk. piptein "to fall," pterux "wing;" L. penna "feather, wing;" O.E. feðer "feather;" PIE base *pet- 
"to fly, rush") + -â- interfix + xiz present stem of xâstan, xizidan "to rise, get up" (Mid.Pers. xyz- "to stand 
up, rise;" Proto-Iranian *xiz- "to rise, ascend; increase"). 

fluid 
  	    
šârré (#) 
 
Fr.: fluide    

A continuous, amorphous substance whose molecules move freely past one another and that has the 
tendency to assume the shape of its container; collective term for liquids and gases. 

From L. fluidus "fluid, flowing," from fluere "to flow;"  flux. 

Šârré, from šârr flux. 

fluid mechanics 
    	    
mekânik-e šârrehâ 
 
Fr.: mécanique des fluides    

The branch of physics that extends the ideas developed in  mechanics and  thermodynamics to the 
study of motion and equilibrium of  fluids. 

 mechanics;  fluid. 

fluidity 
  	    
šârrandegi 
 
Fr.: fluidité    

The ability of a substance to flow; reciprocal of  viscosity. 

Fluidity, from  fluid +  -ity. 

Šârrandegi, noun of state and condition, from *šârrandag + noun suffix -i. 

fluorescence 
      
angiztâbi 
 
Fr.: fluorescence    
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Process in which photons of lower energy are emitted as the result of absorption of energy by an atom or 
molecule from other radiation. The phenomenon lasts as long as the stimulus responsible for it is present. 
  phosphorescence. 

Coined by E. mathematician and physicist Sir George G. Stokes (1819-1903) from fluor- (from fluorspar 
"a mineral composed of calcium fluoride, CaF2, also called fluorite, that is often fluorescent under 
ultraviolet light")  + -escence a suffix of nouns denoting action or process, change, state or condition, etc. 

Angiztâbi, from angiz present stem of angixtan  excite (v.) + tâb "light; heat, warmth; illuminating," 
from tâbidan, tâftan "to  shine," tafsidan "to become hot" (Av. tp-, taf- "to warm up, heat," tafsat 
"became hot," tpaiieiti "to create warmth;" cf. Skt. tap- "to  spoil, injure, damage; to suffer; to heat, 
be/become hot," tapati "burns;" L. tepere "to be warm," tepidus "warm;"  PIE base *tep- "warm") + -i 
noun suffix. 

fluorescent lamp 
        
lâmp-e angiz-tâb 
 
Fr.: ampoule fluorescente    

A tubular electric discharge lamp in which light  is produced by the fluorescence of phosphors coating the 
inside of the tube. 

Fluorescent adj. of   fluorescence;   lamp. 

flux 
  	    
šârr (#) 
 
Fr.: flux    

The amount of energy, fluid, or particles passing in a given direction in a unit of time.  

O.Fr. flux, from L.  fluxus, p.p. of fluere "to flow,"  PIE base *bhleug- (cf. L.  flumen "river;"  Gk. phluein 
"to boil over, bubble up," phlein  "to abound"). 

Šârr "a fall of  water; an outpouring of wide," šâridan "to  flow  (as river) with a great noise; to pour," 
âbšârr "waterfall;"  cf. Skt. sar- "to  flow, run, hurry,"  sártar-  "runner;" Gk. hallesthai  "to leap;" L. salire 
"to jump" (Fr.  sauter "to jump;" Sp. salto "waterfall");   PIE base *sel- "to jump." 

flux calibration 
     	    
kabizeš-e šârr 
 
Fr.: calibration  de flux    

The   calibration  of the flux received by a detector in terms of absolute units. 

  flux;   calibration. 

flux density 
    	    
cagâli-ye šârr 
 
Fr.: densité de flux    
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Flux of radiation that falls on a detector per unit surface area of the detector per unit bandwidth of the 
radiation per unit time. 

  flux;   density. 

flux unit 
    	    
yekâ-ye šârr 
 
Fr.: unité de flux    

In radio astronomy, same as  jansky (symbol Jy), a unit of electromagnetic flux equivalent to 10-26 watts 
per square meter per Hertz. 

  flux;   density. 

fly-by 
  	    
barvâz 
 
Fr.: survol    

A trajectory that takes a space probe close to a Solar system body (planet, satellite, asteroid, comet) but 
does not permit it to enter an orbit about the body. 

O.E. fleogan, from W.Gmc. *fleuganan  (cf. O.H.G. fliogan,  M.Du. vlieghen, Ger. fliegen), from PIE 
*pleu- "to flow;"   by, from O.E. be or bi, from P.Gmc. *bi  "around, about" (cf. Du. bij,  Ger. bei "by, at, 
near"), from *umbi, (cf.  L. ambi "around, about," Gk. amphi "around, about," Skt. abhi "on  both sides," 
Av. aibi,  aiwi, O.Pers. aiby "to, against, in addition to," Mid.Pers. aw-, ab-, Mod.Pers. af- (as in afzudan 
"to increase, add," afruxtan "to inflame, kindle, blaze," afqân "lamentation,  groaning, cires for help"). 

Barvâz, from bar- "on, upon, up" (Mid.Pers.  abar; O.Pers. upariy "above; over, upon, according to;" Av. 
upairi "above, over," upairi.zma- "located above the earth;" cf. Gk. hyper- "over, above;" L. super-; 
O.H.G. ubir "over;"  PIE base *uper "over") +  vâz, as in parvâz flight,  from Av.  vaz- "to fly, float;  to 
drive" (cf. Skt. vah-, vahati);  also Mid.Pers. vâz "jump, flight,"  Mod.Pers. Lori, Gilaki,  Tabari vâz "jump, 
leap." 

focal 
      
kânuni (#) 
 
Fr.: focal    

Of or relating to a focus; placed at or measured from a focus. 

  focus +   -al. 

focal distance 
  	      
durâ-ye kânuni 
 
Fr.: distance focale    

same as  focal length. 

  focal;   distance. 
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focal length 
  	      
derâzâ-ye kânuni 
 
Fr.: longueur focale    

The distance between the optical center of a lens, or the surface of a mirror, and its focus. 

  focal;   distance. 

focal plane 
        
hâmon-e kânuni 
 
Fr.: plan focal    

A plane at right angles to the principal axis of a lens or mirror on which the best image is formed. 

  focal;   plane. 

focal point 
  
       
noqte-ye kânuni 
 
Fr.: point  focal    

Same as  focus. 

  focal;   point. 

focal ratio 
  	      
vâbar-e kânuni 
 
Fr.: rapport  focal    

The ratio of the focal length of a reflecting surface or lens to its effective diameter, i.e. to its aperture. 

  focal;   ratio. 

focal reducer 
       ~    
kâhande-ye kânuni, bâzhâzande-ye ~ 
 
Fr.: réducteur focal    

An optical component or system for changing the image scale of a telescope to achieve a better match 
between the seeing disk and the pixel size. 

  focal;   reducer. 

focus 
  ()  ) *)     
1) kânun; 2) kânunidan 
 
Fr.: 1) foyer;  2) focaliser    
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1) (n.) Point at which converging rays meet and at which a clearly defined image can be obtained.  
2) (v.) To adjust the eyepiece or objective of a telescope so that the image is clearly seen by the observer. 

From L. focus "hearth, fireplace," of unknown origin, 

Kânun "hearth, fireplace." 

focused 
      
kânunidé 
 
Fr.: focalisé    

Of an optical system, being in focus or brought into focus; adjusted to produce a clear image. 

Past participle of   focus. 

focusing 
      
kânuneš 
 
Fr.: focalisation    

The act of bringing into focus. 

Noun of   focus. 

fog 
      
meh (#) 
 
Fr.: brouillard    

A mass or layer of suspended water droplets or ice crystals near the surface of the earth, reducing 
visibility. 

From Dan. fog "spray, shower, snowdrift," related to O.N. fok "snow flurry." 

Meh "fog" (variants miq, mož, Tabari miyâ, Lori/Laki  (kara)  mozy, Ossetic mig/megæ), from Mid.Pers. 
mq "cloud, mist," Av. ma- "cloud;" cf. Skt. meghá- "cloud, overcast weather;" Gk. omikhle "mist;" 
Lith. miglà  "mist, haze;" PIE base *mighl- "cloud." 

fogbow 
      
meh-kamân 
 
Fr.:    

A large, faintly  colored, circular arc formed by light (usually  sunlight) falling  on cloud or fog. Also  called 
  cloudbow. 

  fog; bow, from O.E. boga "archery bow, arch, rainbow," from  P.Gmc. *bugon (cf. O.H.G. biogan, 
Goth. biugan "to bend," O.N. boginn "bent");  PIE *bheugh- (cf. Skt. bhujati  "bends"). 
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Meh-kamân, from meh fog + kamân "bow,  arc," from Mid.Pers. kamân, related to xam "curve," cf. 
Breton kamm "curved, bent," Gk. kampe "a corner, a joint," L. campus "a field," Lith.  kampus "corner," 
PIE *kamb- "to bend, crook." 

Fokker-Planck equation 
      	-    
hamugeš-e Fokker-Planck 
 
Fr.: équation de Fokker-Planck    

A modified form  of the Boltzmann equation allowing for  collision  terms in an approximate way. It 
describes the rate of change of a particle's velocity as a result of small-angle collisional deflections. 

After Dutch physicist Adriaan  Fokker (1887-1972) and the German physicist Max Planck (1858-1947);  
equation. 

follow-up  observation 
    	    
nepâheš-e peygir 
 
Fr.:    

An observation which expands previous observations and aims at obtaining complementary data in 
particular with other telescopes/instruments. 

Follow-up, from  follow, from  O.E. folgian, fylgan "to  follow,  pursue," from W.Gmc. *fulg-  (cf. O.Fris. 
folgia, M.Du.  volghen, Ger. folgen "to follow")  + up, O.E. up, uppe (cf. Du. op, Ger. auf "up, upward"), 
from PIE base *upo "up from below;"  cf. O.Pers./Av. up; Skt. úpa; Gk. hypo; L. sub,  hypo-;  
observation. 

Nepâheš observation; peygir, from pey "after; step," related to pâ "foot"  (Mid.Pers. pâd, pây, Av. pad-, 
Skt. pat, Gk. pos, gen. podos, L. pes, gen. pedis, P.Gmc. *fot, E. foot, Ger. Fuss, Fr. pied; PIE *pod-/*ped-
) + gir present stem of gereftan "to take, seize" (Mid.Pers. griftan, Av./O.Pers. grab- "to  take, seize," cf. 
Skt. grah-, grabh- "to seize, take," graha "seizing, holding,  perceiving," M.L.G.  grabben "to grab," from 
P.Gmc. *grab, E. grab "to  take or grasp suddenly;" PIE base *ghrebh- "to seize"). 

follower spot 
    	    
lake-ye peyrow 
 
Fr.: tache de queue    

A sunspot that follows the leader spot. Sunspots tend to appear in groups consisting of one leader and 
several follower spots. The leader and the follower spots having opposite polarities.  leader spot. 

Agent noun of follow, from  O.E. folgian, fylgan "to  follow,  pursue," from W.Gmc. *fulg-  (cf. O.Fris. 
folgia, M.Du.  volghen, Ger. folgen "to follow"). 

Laké  spot; peyrow "follower,"  from pey "step; after," related to pâ "foot"  (Mid.Pers. pâd, pây, Av. pad-, 
Skt. pat, Gk. pos, gen. podos, L. pes, gen. pedis, P.Gmc. *fot, E. foot, Ger. Fuss, Fr. pied; PIE *pod-/*ped-
) + row "going; which  goes," present stem of raftan to go, walk, proceed," Mid.Pers. raftan, raw-, Proto-
Iranian *rab/f-  "to go; to attack." 

Fomalhaut (/ PsA) 
  
     
famelhut (#), mâhidahân 
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Fr.: Fomalhaut    

The brightest star (V = 1.17) in the constellation   Piscis Austrinus. Fomalhaut is a white A3 main-
sequence star about 25 light-years away. It is encircled by a dust belt ( debris disk) of about 25 A.U. 
wide at a radial distance of about 140 A.U. 

From Ar. Fam al-Hut  (
)   "the fish's mouth," from  fam "mouth" + hut "fish." 

Famelhut, from Ar. as above; Mâhidahân, from mâhi "fish,"  from  Mid.Pers. mâhik; Av. masya-; cf. Skt. 
matsya-, Pali maccha- + dahân "mouth;" Mid.Pers. dahân, from Av. zafan-, zafar- "mouth  (of Ahrimanic 
beings)." 

Forbes effect 
  	  	    
oskar-e Forbes 
 
Fr.: effet Forbes    

Increased reddening and monochromaticity of light as the path length in the air increases. 

After the Scottish physicist James David Forbes (1809-1868);  effect. 

forbidden 
  +    
bažkam (#) 
 
Fr.: interdit    

1) General: Not allowed; prohibited.  
2) Physics: Involving a change in   quantum numbers that is not permitted by the  selection rules,  
forbidden transition. 

Past participle of forbid, from O.E. forbeodan, from  for- "against" + beodan "to command" (O.E. 
biddan"to beg, ask, demand;" cf. Ger. bitten "to ask"); cf. Du. verbieden, O.H.G. farbiotan,  Ger. verbieten. 

Bažkam in classical Persian dictionaries "a keeping back, a preventing," from Av. paitigam- "to prevent," 
from paiti-  "opposite, against, back, in return" (O.Pers. paity "agaist, back, opposite to, towards, face to 
face, in front of;" Mod.Pers. variants pâd- (  anti-);  cf. Skt. práti  "opposite, against, again, back, in 
return, towards;" Gk. proti, pros "face to face with,  towards, in addition to, near;" PIE *proti)  + gam- "to 
come; to go," jamaiti "goes;" O.Pers. gam- "to come; to go;" Mod./Mid.Pers.  gâm "step, pace," âmadan 
"to come" (cf. Skt. gamati "goes;" Gk.  bainein "to go, walk, step;" L.  venire "to come;" Tocharian A käm- 
"to come;" O.H.G. queman "to come;" E. come; PIE root *gwem- "to go, come"). 

forbidden band 
    +    
bând-e bažkam 
 
Fr.: bande interdite    

In   solid state physics, a range of  energy levels which is not attained by any electrons in a  crystal. 
In the energy level diagram forbidden bands appear as gaps between  allowed bands. 

  forbidden;   band . 

forbidden line 
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  +    
xatt-e bažkam 
 
Fr.: raie  interdite    

A spectral line emitted by atoms undergoing energy transitions not normally allowed by the   selection 
rules of   quantum mechanics. Forbidden emission lines form in low-density interstellar gas and are 
collisionally  excited. They are designated by enclosing in brackets, e.g. [O III] and [N II], O and N 
representing oxygen and nitrogen atoms respectively. 

  forbidden;   line. 

forbidden transition 
  	  +    
tarâšode bažkam 
 
Fr.: transition  interdite    

A transition between two quantum mechanical states that violates the quantum mechanical  selection 
rules. 

  forbidden;   transition. 

Forbush decrease 
    	    
kâheš-e Forbush 
 
Fr.: effet Forbush    

A decrease in the Galactic cosmic flux around sunspot maximum as a consequence of Solar flare activity. 
When sunspots explode, they often hurl massive clouds of hot gas away from the Sun, a phenomenon 
called   coronal mass ejections (CME). The CMEs contain not only gas but also magnetic fields. So 
when a CME sweeps past Earth, it also sweeps away many of the electrically-charged cosmic rays. 

After Scott E. Forbush, American physicist who studied cosmic rays in the 1930s and 40s;  effect; 
decrease, from O.Fr. stem of descreistre, from L. decrescere, from  de- "away from"  + crescere "to 
grow." 

Kâheš, verbal noun of kâstan, kâhidan "to decrease," from Mid.Pers. kâhitan, kâstan, kâhênitan "to 
decrease, diminish, lessen;" Av. kasu- "small, little" (Mod.Pers. keh), Proto-Iranian *kas- "to be small, 
diminish, lessen." 

force 
  	    
niru (#) 
 
Fr.: force    

The cause of a change in motion or shape of a body. Force is defined by Newton's second law as the rate 
of change of momentum or, equivalently, as the product of mass and acceleration . 

From O.Fr. force, from L.L.  fortia,  from neut. pl. of L. fortis  "strong," from  forctus, from PIE base 
*bhergh- "high"  (cf. Av.  barz- "high, mount," barezan- "height;" O.Pers. baršan- "height;" Mod.Pers. 
borz in (the mountain chain) Alborz, and borz "height, magnitude," bâlâ "up, above, high, elevated, 
height," Lori dialect  berg "hill,  mountain;" Skt. bhrant- "high;"  O.E. burg,  burh "castle, fortified  place," 
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from P.Gmc. *burgs "fortress;"  Ger. Burg "castle," Goth. baurgs "city,"  E. burg, borough, Fr. bourgeois, 
bourgeoisie, faubourg). 

Niru, from Mid.Pers.  nêrok, Av. nairya-  "manly, male" (cf. Skt. nárya-),  from nar-  "man, male" 
(Mid./Mod.Pers. nar- "male,"  Skt. nár- "male"). 

force-free magnetic field 
      	     
meydân-meqnâtisi-ye bi-niru 
 
Fr.: champ magnétique sans force    

The condition in a plasma when the  Lorentz force is zero, that is when the electric current flows along 
the magnetic field. Force-free magnetic fields are encountered in astrophysical plasmas with negligible gas 
pressure. The solar corona is the best available example of such fields in action in a plasma. 

  force;   free;   magnetic;   field. 

foreground 
  -    
pišzaminé 
 
Fr.: avant-plan    

The ground or parts situated, or represented as situated, in the front; the portion of a scene or stellar field 
nearest to the viewer.  background. 

From fore, from O.E. fore (prep.) "before, in front  of;"  (adv.) "before, previously" (cf.  O.H.G. fora, Ger. 
vor, Goth. faiura); from  PIE *per-/*pr-   (cf. Skt. pura "before, formerly;"  Av.  paro "before;"  Hittite  para- 
"on, forth;"  Gk. paros "before," para "from  beside, beyond," peri "around, about, toward," pro "before;" 
L. pro "before, for,  instead of," prae "before," per "through, for")  + ground, from  M.E., from  O.E. grund; 
akin to O.H.G. grunt "ground." 

Pišzaminé, from piš- "before; in front,"  from Mid.Pers. pêš "before, earlier;" O.Pers. paišiya "before; in 
the presence of" + ziminé "ground," from zamin "earth, ground"   earth. 

foreground absorption 
  	    -    
daršam-e pišzaminé 
 
Fr.: absorption  d'avant-plan    

Loss of radiant energy received from an astronomical object due to the presence of absorbing matter 
situated between the object and observer. 

  foreground;   absorption. 

fork mounting 
  	      
barnešând-e došâxé 
 
Fr.: monture à fourche    

A type of   equatorial  mounting consisting of a two-pronged fork, which  forms the polar axis, with the 
telescope pivoted between the prongs of the fork on a  declination axis. 
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Fork, from O.E. forca,  from L. furca  "pitchfork,"  of uncertain origin;    mounting. 

Barnešând mounting; došâxé, došâx "two-pronged; fork," from  do "two"  (Mid.Pers. do, Av. dva-, Skt. 
dvi-, Gk. duo, L. duo, E. two, Ger. zwei, Fr. deux) + šâx "branch; horn," from Mid.Pers. šâk "branch;" cf. 
Lith. šaka "branch;" O.S. soxa "plough;" Gothic  hoha "plough." 

form 
  ()   )  *)  )   O)     
1) dis, disé (#); 2) disidan (#); 3) disândan (#) 
 
Fr.: 1) forme;  2) se former; 3) former    

1) (n.) General: The shape and structure of something as distinguished from its material.  
Philosophy: The structure, pattern, organization, or essential nature of anything. Structure or pattern as 
distinguished from matter.  
Logic: The abstract relations of terms in a proposition, and of propositions to one another.  
2) (v.intr.) of  form.  
3) (v.tr.) of form. 

From O.Fr. forme, from L. forma  "form, mold, shape, case," origin unknown. 

1) Dis, disé "form, appearance," variants -diz, -diš (tandis "body form, like a body; effigy;  statute; mâhdis 
"moon-like;"  šabdiz "night color; a horse of dark rusty color;" andiš- "to  think, contemplate"), from 
Mid.Pers. dêsag "form, appearance," dêsidan "to form, build;" Av. das- "to show," dasa- "sign, omen;" 
cf. Skt. de- "to show, point out;" PIE *deik- "to show" (cf.  Gk. deiknumi "to show," dike "manner, 
custom;" L. dicere "to utter, say;" O.H.G.  zeigon, Ger. zeigen "to show;" O.E. teon "to accuse," tæcan "to 
teach").  
2) and 3) corresponding nfintives of dis, as above. 

formal 
   	    
diseyi, desevar 
 
Fr.: formel    

Math.: 1) Of a proof, in  strict logical form  with a justification  for every step.  
2) Of a calculation, correct in form; made with strict  justification  for every step; of or pertaining to 
manipulation of symbols without regard to their meaning. 

M.E. formal, formel,  from L. formalis,  from   form  +   -al. 

Diseyi, desevar, from dis  form + adj. suffixes -i  and -var. 

formal logic 
      ~ 	    
guyik-e diseyi, ~ disevar 
 
Fr.: logique formelle    

A study in which the permissible relationships between propositions are derived by logic alone from 
certain initially  chosen axioms.  symbolic logic. 

  formal;   logic. 

formal system 
  	+  	    
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râžmân-e diseyi, ~ disevar 
 
Fr.: système formel    

In logic and mathematics, a system in which statements can be constructed and manipulated with logical 
rules. 

  formal;   system. 

formalism 
  	    
disevari 
 
Fr.: formalisme    

A philosophical view  of mathematics in which mathematics, including the logic used in proofs, can be 
based on the formal manipulation of symbols irrespective of their meaning. 

From   formal +    -ism. 

formalize (v.) 
  	 	     
disevar kardan 
 
Fr.: formaliser    

To state in symbolic form. 

From   formal +    -ize. 

Compound verb, from disevar  formal + kardan "to  do, to make;" Mid.Pers. kardan; O.Pers./Av. kar- 
"to do, make, build;" Av.  krnaoiti "he makes;" cf. Skt. kr- "to do, to make," krnoti "he makes, he does," 
karoti "he makes, he does," karma "act, deed;" PIE base kwer- "to do, to make." 

format 
  ()  	) *)  	     
1) disâr; 2) disâridan 
 
Fr.: 1) format;  2) formater    

1) General: The way in which something is presented, organized, or arranged.  
Publishing: The shape and size of a book, magazine, or newspaper, including the typeface, binding, 
quality of paper, margins, etc.  
Computers: The structure or arrangement of digital data in a specific type of file. A computer program 
accepts data as input in a certain format, processes it, and provides it as output in the same or another 
format. 
2) Computers: To prepare a storage medium, usually a disk, for reading and writing. 

From Fr. format, from Mod.L.  liber  formatus "a book formed" (in such and such a way), referring to 
shape, size; from formatus p.p. of formare "to form,"   form. 

1) Disâr, from dis   form + -âr contraction of  âvar agent noun of âvardan "to bring; to cause, produce" 
(Mid.Pers. âwurtan, âvaritan;  Av. bar- "to bring; to possess," from prefix - + Av./O.Pers. bar- "to bear, 
carry," barere "to bear (infinitive),"  bareri "a female that bears (children), a mother;" Mod.Pers. bordan 
"to carry;" Skt. bharati  "he carries;" Gk. pherein; L. fero  "to carry").  
2) Infinitive  from dis   form. 
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formation 
      
diseš 
 
Fr.: formation    

1) The act or process of forming or the state of being formed, such as  star formation.  
2) Geology: A laterally  continuous rock unit with a distinctive  set of characteristics that make it possible 
to recognize and map from one  outcrop or well  to another. The basic rock unit of stratigraphy. 

Verbal noun of   form (v.), from    form (n.) + -ate + -ion. 

Diseš, verbal noun of disidan  from dis-  form  (v.) + -eš. 

formula 
      
disul 
 
Fr.: formule    

1) Physics, Math.: A statement of facts in a symbolical or general form, by substitution in which  a result 
applicable to particular data may be obtained.  
2) Chemistry: An expression of the constituents of a compound by symbols and figures. 

From L. formula "form,  rule, method, formula,"  literally  "small form,"  from forma "form"  +    -ule 
diminutive suffix. 

Disul, from dis   form + -ul  -ule. 

formulate (v.) 
      
disulidan 
 
Fr.: formuler    

To express in precise  form; state definitely or systematically. To reduce to or express in a  formula. 

Verbal form of    form. 

Fornax 
  	    
Kuré (#) 
 
Fr.: Fourneau    

The Chemical Furnace. A faint   constellation in the southern sky, representing a chemist's furnace. Its 
brightest star, Alpha Fornacis, is a double of magnitudes 4.0 and 6.5. Abbreviation: For; genitive: 
Fornacis. 

L. fornax "oven, kiln,"  related to fornus, furnus "oven," and to formus "warm,"  from PIE base *ghworm-
/*ghwerm- "warm"  (cf. Mod./Mid.Pers.  garm "warm;"  O.Pers./Av. garma- "hot, warm;" Skt. gharmah 
"heat;" Gk. thermos "warm;" P.Gmc. *warmaz;  O.E. wearm; O.H.G., Ger. warm).  
Fornax was created and named by Abbé Nicolas Louis de Lacaille (1713-1762) in honor of Antoine 
Lavoisier, the French chemist, who was guillotined in the French Revolution in 1794. He created it out of 
several faint stars in the constellation  Eridanus. 
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Kuré "furnace;" Laki  koira; Kurd.  kulan, kulandan "to cook;"  Lori kolera  "a small bread baked on sâj (a 
round iron plate) usually for children;"  kolij  "bread which, having fallen from  the side of the oven (often 
mere holes in the ground), has been baked in the ashes" [Steingass]; Tabari kalan "bread baked under 
ashes;" cf. E. kiln "furnace, oven;" from L. culina  "cooking stove, kitchen." 

Fornax cluster 
    	    
xuše-ye kuré 
 
Fr.: amas de Fourneau    

The second richest  cluster of galaxies within  100 million  light-years, although it is much smaller than 
the  Virgo  cluster. 

  Fornax  cluster. 

forward scattering 
  	       
parâkaneš bé jelow 
 
Fr.: diffusion  en avant    

Scattering in which photons emerge from the  scattering medium travelling  predominantly in the same 
direction as they entered. The  halos around the Sun and Moon in wet weather are caused by forward 
scattering by water droplets in the Earth's atmosphere.  backscattering. 

O.E. foreweard "toward the front," from  fore + -ward;    scattering. 

Parâkand  scatteing; bé "toward;" jelow "forward,  in front,"  loanword from  Mongol. 

Foucault knife-edge test 
          
âzmun-e tiqe-ye Foucault 
 
Fr.: contrôle  par foucaultage    

A method used to test the optical quality of mirrors and lenses. The test is performed by moving a knife 
edge laterally into the image of a small point source. The eye, or a camera, is placed immediately behind 
the knife edge, and the exit pupil of the system is observed. 

Named after the French physicist Jean Bernard Léon Foucault (1819-1868), who invented the method; 
knife, from O.E. cnif, from  O.N. knifr, from  P.Gmc. *knibaz (cf. M.L.G.  knif, M.Du.  cnijf),  of uncertain 
origin; edge, from O.E. ecg "corner, edge," also "sword," from P.Gmc. *agjo  (cf. O.N. egg, Ger. Eck 
"corner"), from PIE  base *ak- "sharp, pointed" (cf. L. acies, Gk. akis "point");    test. 

Âzmun test; tiqé "blade of a knife or sword,"  from tiq "blade,"  tiz "sharp," variants tig, tež, tej, tij; 
Mid.Pers. tigr, têz, têž "sharp," O.Pers. tigra- "pointed," tigra.xauda- "pointed  helmet (epithet of 
Scythians)," Av. tira- "pointed," tiray- "arrow,"  tiži.arštay- "with  the pointed spear," cf. Skt. tikta- 
"sharp, pungent, bitter," tejas- "sharpness, edge, point or top of a flame;" PIE base *st(e)ig- "to stick; 
pointed." Cognates in other IE languages: Gk. stizein "to prick, puncture," stigma "mark made by a 
pointed instrument," L. in-stigare  "to goad," O.H.G. stehhan, Ger. stechen "to stab, prick," Du. stecken, 
O.E. sticca "rod, twig, spoon," E. stick. 

Foucault pendulum 
        
âvang-e Foucault (#) 
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Fr.: pendule de Foucault    

A pendulum consisting of a heavy weight on a long wire attached to a support, that shows the rotation of 
Earth. The pendulum will swing in  the same plane as it started for a long period of time. The Earth's 
rotation is reflected in the slow turning of the plane of the pendulum's motion. 

Te experiment was performed for the first tme by the French physicist Jean Bernard Léon Foucault (1819-
1868) in 1851;   pendulum. 

Âvang  pendulum. 

Foucault's Marseille reflector 
  	    	    
bâztâbgar-e Foucault-ye Marseille 
 
Fr.: réflecteur  marseillais de Foucault    

The first performant   reflecting  telescope with a silvered glass mirror. It was built by Léon Foucault in 
1826 for the Marseille Observatory. The mirror of 80-cm in  diameter (f/d = 5) had an excellent quality. 
The telescope was used for a century as a visual instrument. Edouard Stéphan (1837-1923) used it from 
1871 to 1884 to find 800 high-brightness galaxies, among which the  Stephan's Quintet. From 1906 to 
1962 the telescope was used by Robert Jonckheere (1888-1927) to discover 3,350 new binary stars. In 
1873, following  an idea of Hippolyte Fizeau (1819-1896), Stéphan attempted to use it as an  
interferometer to measure the diameter of a number of stars. In 1914 Charles Fabry (1867-1945) and 
Henri Buisson (1873-1944) used the telescope to obtain the first astronomical Fabry-Pérot interferogram, 
on the  Orion  Nebula. 

After the French physicist and optician Jean Bernard Léon Foucault (1819-1868); Marseille 
(Observatory), the second largest city of France, located on the south east coast of the Mediterranean Sea, 
from L. Massalia, from  Gk. Massalia;    reflector. 

four 
  	    
cahâr (#) 
 
Fr.: quatre    

O.E. feower, from P.Gmc. *petwor- (cf.  O.S. fiwar, Du. and Ger. vier, O.N. fjorir,  Dan. fire,  Sw. fyra), 
cognate with Pers. cahâr, as below, from PIE *qwetwor. 

Cahâr, variant câr, from Mid.Pers. cahâr;  Av. cawarô, catur-; cf. Skt. catvrah; Gk. tessares; cognate 
with L. quattuor;  E. four, as above. 

Fourier analysis 
    	    
ânâlas-e Fourier 
 
Fr.: analyse de Fourier    

The analysis of a periodic function into its simple harmonic components. 

After the French mathematician Baron Jean Baptiste Joseph Fourier (1768-1830), whose work had a 
tremendous impact on the physical applications of mathematics;  analysis. 

Fourier series 
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  	  	    
seri-ye Fourier 
 
Fr.: séries Fourier    
A mathematical tool used for analyzing periodic functions by decomposing them into a weighted sum of 
much simpler sinusoidal components. 
 Fourier analysis;  series. 
Fourier theorem 
  	  	    
farbin-e Fourier 
 
Fr.: théorème de Fourier    
Any finite periodic motion may be analyzed into components, each of which is a simple harmonic motion 
of definite and determinable amplitudes and phase. 
 Fourier analysis;  theorem. 
Fourier transform 
  	  	    
tarâdis-e Fourier 
 
Fr.: transformée de Fourier    
A mathematical operation by which a function expressed in terms of one variable may be related to a 
function of a different variable. 
 Fourier analysis;  transform. 
fourth contact 
  	  	    
parmâs-e cahârom 
 
Fr.: quatrième contact    
The end of a solar eclipse marked by the disk of the Moon completely passing away from the disk of the 
Sun. 
From M.E. fourthe, O.E. féowertha, from four, from O.E. feower, from P.Gmc. *petwor- (cf. Du. and Ger. 
vier, O.N. fjorir, Dan. fire, Sw. fyra), from PIE *qwetwor (cf. Mod.Pers. cahâr, Av. cawar-, catur-, Skt. 
catvarah, Gk. tessares, L. quattuor) + -th a suffix used in the formation of ordinal numbers, from M.E. -
the, -te, O.E. -tha, -the; cf. O.N. -thi, -di; L. -tus; Gk -tos;  contact. 
Parmâs contact; cahârom cardinal form from cahâr "four," cognate with E. four, as above. 
fractal 
  	    
barxâl (#) 
 
Fr.: fractal    
A geometrical or physical structure that repeats itself or nearly repeats itself on many different scales of 
magnification. 
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From Fr. fractale, term coined by Benoit Mandelbrot (1975), from  frac(tus) "broken, uneven",   fraction, 
+ -ale  -al. 

Barxâl, from barx   fraction + -âl   -al. 

fractal structure 
  	  	    
sâxtâr-e barxâli 
 
Fr.: structure fractale    

A   hierarchial  structure that can be likened to fractals. 

  fractal;    structure 

fraction 
  	    
barxé (#) 
 
Fr.: fraction    

A rational number of the form a/b where a is called the numerator and b is called the denominator. 

From L.L. fractionem (nom.  fractio) "a breaking in  pieces," from frangere "to break," from  PIE base 
*bhreg- "to break" (cf.  Goth. brikan, O.E. brecan "to break;"  Lith. brasketi "crash, crack"). 

Barxé, from barx "lot,  portion," variant bahr,  from Mid.Pers. bahr "lot,  share, portion," Av. bax
ra- 
"portion." 

fragment 
  ()    	) *) 	 ) O) 	    
1) latté (#), latt (#), pâré (#); 2) latpâr šodan (#); 3) latpâridan 
 
Fr.: 1) fragment;  2) se fragmenter; 3) fragmenter    

1) (n.) A part broken off or detached.  
2) (v.intr.) To collapse or break into pieces.  
3) (v.tr.) To break soemthing into pieces. 

From L. fragmentum, from frangere "to  break." 

1) Latté, lat, variant laxt, laxté "piece, part;" pâré "piece, part, portion,  fragment;" Mid.Pers. pârag "piece, 
part, portion; gift, offering,  bribe;" Av.  pra- "debt," from par-  "to remunerate, equalize; to condemn;" 
PIE *per- "to  sell, hand over, distribute; to assigne;" cf. L. pars "part, piece, side, share," portio "share, 
portion;" Gk. peprotai  "it has been granted;" Skt. purti- "reward;" Hitt.  pars-, parsiya- "to  break, 
crumble."  
2) and 3) Verbal forms. 

fragmentation 
  	    
latpâreš 
 
Fr.: fragmentation    

Generally, the process of breaking up into smaller parts. In particular, the splitting of a large molecular 
cloud into smaller, denser clumps.  cloud fragmentation. 
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From   fragmenta + -ation, a combination of -ate and -ion, used to form nouns from stems in -ate. 

Latpâreš, verbal noun from latpâridan   fragment. 

fragmentation process 
  	 	  	    
farâravand-e latpâreš 
 
Fr.: processus de fragmentation    

The succession of physical events that results in the breaking of a  molecular cloud into several  
fragments. 

  fragmentation;   processs. 

frame 
  ()  	) *) O) 1	    
1) cârcub (#); 2), 3) tasvirak 
 
Fr.: 1) cadre;  2), 3) image    

1) A border or case for enclosing a picture, mirror, etc.; a structure for admitting or enclosing something.  
2) One of the successive pictures on a roll of movie film or videotape.  
3) In computers, the information or image on a screen or monitor at any one time. 

Frame, from M.E. verb framen "to  prepare (timber)," from O.E. framian  "to avail, profit.";  cf. O.H.G. 
(gi)framon "to do." 

1) Cârcub "frame," from  câr, contraction of cahâr "four"  (   fourth contact) + cub "stick, satff,  beam," 
Mid.Pers. côp "wood, stick." 2) Tasvirak from  Ar. tasvir  "image" + -ak suffix  of relation and similarity  (as 
in poštak, dastak, nâxonak),  fibril. 

frame frequency 
     1	    
basâmad-e tasvir 
 
Fr.: fréquence image    

The number of times per second that the frame is scanned in television. Also known as picture frequency. 

  frame;   frequency. 

frame of reference 
  	  	    
câcub-e bâzbord 
 
Fr.: système de référence    

A set of axes to which positions and motions in a system can be referred. 

  frame;   reference. 

framing 
  	    
cârcubeš 
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Fr.: cadrage    

The process of adjusting a television picture to a desired position in the direction of progression. 

From   frame + -ing. 

Cârcubeš, verbal noun of cârcubidan, from cârcub  frame. 

Fraunhofer diffraction 
  	  	&	    
parâš-e Fraunhofer 
 
Fr.: diffraction  de Fraunhofer    

The   diffraction  phenomenon obtained when the source of light and the screen on which the pattern is 
observed are at infinite distances from the aperture causing the diffraction.  Fresnel diffraction. 

In honor of Joseph von Fraunhofer (1787-1826), German optician and physicist who contributed to the 
study of diffraction  phenomena;  diffraction. 

Fraunhofer lines 
  
  	&	    
xatthâ-ye Fraunhofer 
 
Fr.: raies de Fraunhofer    

The dark lines in the spectrum of light from the Sun, caused by the absorption of particular wavelengths 
by certain elements in its cooler outer regions. 

Named after Joseph von Fraunhofer (1787-1826), German optician and physicist, who discovered the dark 
lines in 1814;   line. 

Fraunhofer's refractor 
  	       	&	    
šekastgar-e Fraunhofer 
 
Fr.: réfracteur  de Fraunhofer    

The first modern refracting telescope which had an outstanding quality. It was built in 1824 by Fraunhofer 
for the Russian Imperial Observatory in Dorpat, now Tartu in Estonia. It had a 23-cm   achromatic lens 
and a German-type  equatorial mounting driven  by a clockwork. Wilhelm  Struve (1793-1864) used the 
refractor to observe many  visual binaries, and attempted to measure the distances of stars through their 
visual   parallaxes. He also obtaibned accurate values for the diameters of the  Galilean satellites of 
  Jupiter. 

Named after Joseph von Fraunhofer (1787-1826), German optician and physicist;  refractor. 

free 
      
âzâd (#) 
 
Fr.: libre    

Of a particle, not bound to a nucleus. 
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Free, from O.E. freo "free, exempt from,"  also "noble, joyful,"  from P.Gmc. *frijaz  (cf.  O.H.G. fri, Ger. 
frei, Du. vrij),  from PIE  *prijos  "dear, beloved;" cf. Av. friia-   "dear, befriended," frašta- "most dear;" 
Skt. priyá- "dear, beloved, own." 

Âzâd "free," from Mid.Pers. âzât "free, noble," from  Proto-Iranian *zta-, from prefix - + *zta-, either 
from *zan- "to  be born," or from *zy- "to loose, untie," cf. Av.  sna- "innate, natural," from zan- "to be 
born, to beget." 

free atmosphere 
  "MD   	  ~    
javv-e âzâd, havâsepehr-e ~ 
 
Fr.: atmosphère libre    

That part of the atmosphere where the effects of the ground on the  turbulence conditions are negligible. 

  free  atmosphere. 

free charge 
  	,5     
bâr-e âzâd 
 
Fr.: charge libre    

An electric charge which is not held by another charge, in contrast to a  bound charge. 

  free;   charge. 

free fall 
        
oft-e âzâd 
 
Fr.: chute libre    

Motion of  a body under the influence of  gravity  alone. 

  free;   fall. 

free fall time 
          
zamân-e oft-e âzâd 
 
Fr.: temps de chute libre    

The characteristic time it would take a body to collapse under its own  gravitational  attraction,  if  no 
other forces existed to oppose the collapse. It is given by: tff = (3/32 0 G)1/2, which can be approximated 
to: 3.4 x 107/(NH2)1/2 yreas. Free-fall time is independent of the starting radius. 

  free;   fall;    time. 

free oscillation 
  "G9      
naveš-e âzâd 
 
Fr.: oscillation  libre    
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Oscillation of any system in stable equilibrium under the influence of internal forces only,  or of a constant 
force originating outside the system, or of both. 

  free;   oscillation. 

free-bound emission 
      -    
gosil-e âzâd-bandidé 
 
Fr.: émission libre-liée    

The radiation emitted when a free electron is captured by an ion.  free-free emission;  bound-free 
transition. 

  free;   bound;   emission. 

free-floating objects 
  	  	    
barâxthâ-ye šenâvar 
 
Fr.: objets flottants    

A population of    substellar objects which are not bound to stars; they are detected in young star clusters. 
Their masses, estimated from their fluxes, is several Jupiter masses, lower than those of  brown dwarfs. 
Their formation is not yet explained. Among the envisaged possibilities: 1) These objects form like stars, 
from protostellar core collapse and subsequent accretion; 2) they form as low-mass members of small 
groups, and are ejected from the group; 3) they form like planets within circumstellar disks of higher-mass 
objects, but are ejected either due to internal dynamics or external interactions. 

  free; floating, from  M.E. float,  from O.E. flotian "to  float"  (cf. O.N. flota, M.Du.  vloten);   object. 

Barâxt  object; šenâvar "that swims, floats," from  šenâ "swimming;" Mid.Pers. šnâz "swim,"  šnâzidan 
"to swim;"  Av. sn- "to wash, swim;" cf. Skt. sn- "to bathe, to wash;" L. nare, natare "to swim" (Fr. 
nage, nager, natation; Sp.nadar, natacion). 

free-free emission 
      -    
gosil-e âzâd-âzâd (#) 
 
Fr.: emission libre-libre    

Electromagnetic radiation produced in a plasma by free electrons scattering off ions without being 
captured. The electrons are free before the interaction and remain free afterwards. 

  free;   emission. 

freeze (v.) 
  ()   )    *) 	     
1) yax bastan; 2) rocidan 
 
Fr.: geler    

1) To change from the liquid to the solid state by loss of heat; become hardened into ice.  
2) Become hardened into a solid body.  coagulate. 
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Freeze, from O.E. freosan "turn to ice," from P.Gmc. *freusanan (cf.  O.H.G. friosan, Ger. frieren "to 
freeze"), from *freus-, from  PIE base *preus- "to freeze" also "to burn" (cf. Skt. pruva- "hoar-frost, ice;" 
L. pruina "hoar-frost,"  Skt. pruta- "burnt;" Albanian prus "burning  coals;" L. pruna "a live  coal"). 

1) Yax bastan, from yax "ice" + bastan "to bind, shut; to congeal, coagulate." The first component yax, 
from Av. aexa- "ice, frost,"  isav-, isu- "icy,  chilly,"  cf. Sarikoli  (Pamir dialect) š "cold," P.Gmc. *isa- 
(O.N. iss, O.Fris. is, Du. ijs, Ger. Eis). The second component bastan, from Mid.Pers. bastan/vastan "to 
bind, shut;" Av./O.Pers. band- "to bind, fetter,"  banda- "band, tie" (cf. Skt. bandh- "to bind,  tie, fasten;" 
PIE *bhendh- "to bind;"  Ger. binden; E. bind). 2) Rocidan  coagulate. 

freezing 
  ()  )    *) 	      
1) yaxbast; 2) roceš 
 
Fr.: gel, congélation    

1) The phase transition of a substance passing from the liquid to the solid state; the opposite of  fusion. 
In meteorology, the freezing of water.  
2) Solidification. 

Verbal noun from   freeze (v.). 

freezing point 
  
       
noqte-ye yaxbast 
 
Fr.: point  de congélation    

1) The temperature at which a liquid of specified composition changes into a solid under a specified 
pressure.  
2) The temperature at which the liquid and solid phases of a substance of specified composition coexist in 
equilibrium. 

  freezing;   point. 

frequency 
   	     
basâmad (#), feregi (#) 
 
Fr.: fréquence    

Number of oscillations per unit time of  a vibrating system. 

From L. frequentia "assembly, multitude, crowd." 

Basâmad, from bas "many, much" (Mid.Pers. vas "many, much;" O.Pers. vasiy "at will, greatly, utterly;" 
Av. varmi "I wish,"  vasô, vas "at one's pleasure or will," from vas- "to will, desire, wish") + âmad past 
stem of âmadan "to occur, to come, to become" (Mid.Pers. âmatan; O.Pers. gam- "to come; to go," Av. 
gam- "to come; to go," jamaiti "goes;"  Proto-Iranian *gmatani; Skt. gamati "goes;" Gk. bainein "to  go, 
walk, step;" L. venire "to  come;" Tocharian A käm- "to come;" O.H.G. queman "to come;" E. come; PIE 
root *gwem- "to go, come").  
Feregi, from feré "much, more; increase; priority,"  farâ(vân) "abundant," Mid.Pers. frêh "more, much;" 
O.Pers. fra- "before, forth;" Av.  fr, frr "forth, forward;" PIE base *pro-; cf.  L. pro "on behalf of,  in 
place of, before, for;" Gk. pro- "before,  in front of." 

frequency band 
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        
bând-e basâmad 
 
Fr.: bande de fréquence    

A range of frequencies that is continuous between two specified limits, selected from a more extended 
range of frequencies. 

  frequency;   band. 

frequency drift 
        
delek-e basâmad 
 
Fr.: dérive de fréquence    

An undesired progressive change in an oscillator's frequency with time. 

  frequency;   drift. 

frequency shift 
         
kib-e basâmad 
 
Fr.: décalage de fréquence    

The change in the frequency of a wave motion due to the  Doppler effect. 

  frequency;   shift. 

frequency switching 
  	      
degarbâni-ye basâmad 
 
Fr.: permutation de fréquence    

A mode of observation in radio astronomy in which the telescope remains at a fixed position and data is 
accumulated while the center of the receiver passband is switched between signal and offset frequencies. 
Data accumulated at the offset frequency is subtracted from the signal frequency data before storage as a 
frequency switched scan.  beam switching. 

  frequency;   switching. 

Fresnel diffraction 
  	  	    
parâš-e Fresnel (#) 
 
Fr.: diffraction  de Fresnel    

The diffraction effects obtained when either the source of light or observing screen, or both, are at a finite 
distance from diffracting aperture or obstacle.  Fraunhofer  diffraction. 

Named after Jean Augustin Fresnel (1788-1827), French physicist, a key figure in establishing the wave 
theory of light. His  earlier work on interference was carried out in ignorance of that of Thomas Young 
(1773-1829), English physician and physicist, but later they corresponded and were allies;  diffraction. 
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friction 
      
mâleš (#) 
 
Fr.: frottement    

The resisting force offered by one body to the relative motion of another body in contact with the first. 

From L. frictionem "a rubbing,  rubbing down," from  fricare "to  rub." 

Mâleš, verbal noun of mâlidan "to rub," from,  variants parmâs "contact, touching," marz "frontier,  border, 
boundary," Mid.Pers. mâlitan, muštan "to rub, sweep;" Av. marz- "to rub, wipe," marza- "border, 
district;" PIE base *merg- "boundary, border;"  cf. L. margo "edge" (Fr. marge "margin");  P.Gmc. *marko; 
Ger. Mark; E. mark, margin. 

Fried parameter 
  	  	    
pârâmun-e Fried 
 
Fr.: paramètre de Fried    

One of the parameters that charcaterize atmospheric seeing. It is the diameter of the largest aperture that 
can be used before turbulence starts to degrade the image quality. As the turbulence gets stronger, the 
Fried parameter, denoted r0, becomes smaller. The Fried parameter is wavelength dependent: r∝ I6/5. On 
best astronomical mountain tops it ranges between 20 and 30 cm for I = 5000 A. 

Named after David L. Fried, who defined the parameter 10 1966;  parameter. 

Friedmann equation 
      	    
hamugeš-e Friedmann 
 
Fr.: équation de Friedmann    

An equation that expresses energy conservation in an expanding Universe. It is formally derived from 
Einstein's field equations of general relativity by requiring the Universe to be everywhere homogeneous 
and isotropic. 

Named after the Russian mathematician and physical scientist Aleksandr Aleksandrovich Friedmann 
(1888-1925), who was the first to formulate an expanding universe based on Einsteind's theory of General 
Relativity;    equation. 

Friedmann-Lemaître Universe 
     	-	    
giti-ye Friedmann-Lemaître 
 
Fr.: univers Friedmann-Lemaître    

One of the first models of the Universe to incorporate Einstein's general relativity, predicting that galaxies 
should be receding from each other due to cosmic expansion. 

  Friedmann equation; Georges Edouard Lemaître (1894-1966), a Belgian cosmologist and priest who 
proposed a first sketch of the Big Bang theory;  universe. 

fringe 
  	     
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fariz (#) 
 
Fr.: frange    
1) One of the alternating bright or dark bands produced by  interference or  diffraction.  
2) Wavy patterns due to the layered structure of  CCDs. These interference effects are prominent when 
emission lines such as the night-sky emissions are present. 
From M.E. frenge, from O.Fr. frange, from V.L. *frimbia, metathesis of L. fimbriæ "fibers, threads, 
fringe," of uncertain origin. 
Fariz, contraction of farâviz "fringe, lace, edging," from far-, par-, variant pirâ- "around, about" 
(Mid.Pers. pêrâ; O.Pers. pariy "around, about," Av. pairi "around, over;" Skt. pari; Indo-Iranian *pari- 
"around;" PIE base *per- "through, across, beyond;" cf. Gk. peri "around, about, beyond;" L. per 
"through") + âviz "anything suspended; a place where things are hung up; a border, margin," from âvixtan, 
âvizidan "to hang, suspend;" Mid.Pers. âwextan "to hang;" Av. vij- "to shake, swing," frauuaa- 
"swinging forward;" cf. Skt. vej- "to dart up or back, move up;" Proto-Iranian *uij- "to shake, swing." 
front 
      
pišân 
 
Fr.: front    
1) The part or side of anything that faces forward.  ionization front.  
2) Meteo.: A narrow zone of transition between air masses of contrasting density, that is, air masses of 
different temperature or different water vapor concentration or both. 
From O.Fr. front "forehead, brow," from L. frontem "forehead," perhaps lit. "that which projects," from 
PIE *bhront-, from base *bhren- "to project, stand out." 
Pišân, from pišâni "front, forehead," from piš "before; in front," from Mid.Pers. pêš "before, earlier;" 
O.Pers. paišiya "before; in the presence of" + -ân suffix of place and time. 
front-end 
  -    
piš-tah 
 
Fr.:    
A device containing a radio-frequency amplifier and associated cryogenic systems, routers, and converters 
(mixers), whose input is the voltage from a receptor and whose output is an intermediate-frequency signal. 
 back-end. 
 front + end, from O.E. ende, from P.Gmc. *andja, originally "the opposite side," from PIE *antjo "end, 
boundary," from base *anta-/*anti- "opposite, in front of, before." 
Piš-tah, from piš front + tah "end;" Mid.Pers. tah "bottom." The origin of this term is not clear. It may 
be related to Gk. tenagos "bottom, swamp," Latvian tigas "depth;" PIE *tenegos "water bottom." 
frontier 
  	    
marz (#) 
 
Fr.: frontière    
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A border between two countries.  
A line of division  between different or opposed things.  
The farthermost limits of knowledge or achievement in a particular subject. 

From O.Fr. fronter, from  front "forehead, brow,"    front. 

Marz, from Mid.Pers. marz "boundary;"  Av. marza- "border, district," marz- "to rub, wipe;" Mod.Pers. 
parmâs "contact, touching" (  contact), mâl-, mâlidan "to  rub;" PIE base *merg- "boundary, border;" cf. 
L. margo "edge" (Fr. marge "margin");  P.Gmc. *marko; Ger. Mark;  E. mark, margin. 

frost 
      
bašmé (#) 
 
Fr.: givre, gelée    

Ice crystals that are formed by deposition of water vapor on a relatively cold surface.  
The condition that exists when the temperature of the earth's surface and earthbound objects fall below 
freezing. 

O.E. forst, frost "a freezing, becoming frozen, extreme cold," from P.Gmc. *frusta-  (cf. O.H.G. frost,  Du. 
vorst), related to freosan "to freeze." 

Bašmé, from bašm "hoar-frost; dew," variants bažm, bašk, pašak "frost; dew," may be related to (Âštiyâni, 
Qomi dialects) bašand, vašand, vašan "rain" (vašan-sâl "rainy year"), (Lori, Laki)  vašt "rain shower," 
(Gurâni) wašt, wišani "rain" (Tâti  Karingâni)  vurasten "to rain;" Av.  -varšta- "rain," aiwi-varšta-  "rained 
upon;" Skt. vars- "to rain,"  varsá- "rain;" M.Irish  frass rain shower, torrent;" Gk. eérse "dew," oureo "to 
urinate." 

FU Orionis object 
  	  UF 		    
barâxt-e FU Šekârgar 
 
Fr.: objet FU  Orionis    

A member of a class of  pre-main  sequence stars that experience dramatic changes in magnitude and  
spectral type. During an outburst the luminosity of such an object can increase by several orders of 
magnitude on short time-scales (few months to few years). The phenomenon is explained by abrupt mass 
transfer from an   accretion disk to a young, low mass  T Tauri  star (accretion rates 10-4 to 10-3 solar 
masses per year).  EX Lupi;   Z CMa. 

F and U, alphabet letters; Orionis  Orion;    object. 

full 
  	    
por (#) 
 
Fr.: plein    

Completely filled;  containing all that can be held; complete; entire; maximum. 

O.E. full "completely,  full,"  from P.Gmc. *fullaz  (cf. O.Fris. ful,  O.N. fullr,  O.H.G. fol, Ger. voll),  akin to 
Pers. por, as below. 
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Por "full;" Mid.Pers. purr "full;" O.Pers. paru- "much, many;" Av. parav-, pauru-, pouru-, from par- "to 
fill;" PIE base *pelu- "full," from *pel- "to be full;" cf. Skt. puru- "much, abundant; Gk. polus "many," 
plethos "great number, multitude;" O.E. full. 

full moon 
  	    
pormâh (#) 
 
Fr.: pleine lune    

1) The moon at  opposition, when it appears as a round disk to an observer on the Earth because the 
illuminated side is toward him.  
2) The phase when the  age of the moon, measured from  new moon, is 14.5 days. 

 full;   moon. 

Pormâh, from Mid.Pers. purrmâh, from Av. prnô.manha- "full moon" (cf. Skt. p	rná-ms-);  full;  
moon. 

full-width at half-maximum (FWHM) 
        
pahnâ-ye nim-bišiné 
 
Fr.: largeur à mi-hauteur    

The full width of a  profile (spectral line or a cross-cut in an image component) at half-maximum 
intensity. 

 full;   width;   half;  maximum. 

Pahnâ width; nim half; bišiné maximum. 

function 
  	    
karyâ 
 
Fr.: fonction    

A mathematical rule between two sets which assigns to each element of the first exactly one element of 
the second, as the expression y = axb. 

From M.Fr. fonction, from O.Fr. function, from L. functio (gen. functionis) "performance, execution," 
from functus, p.p. of fungor "to perform, execute." 

Karyâ, from Av. kairya- "function," Mod.Pers. Laki dialect karyâ "done," from kar- "to do" (Mod.Pers. 
kar-, kardan "to do, to make;" Mid.Pers. kardan; O.Pers./Av. kar- "to do, make, build;" Av. krnaoiti "he 
makes;" cf. Skt. kr- "to do, to make," krnoti "he makes, he does," karoti "he makes, he does," karma "act, 
deed;" PIE base kwer- "to do, to make") + -ya suffix of gerundive, verbal adjectives, and nouns (e.g. išya- 
"desirable," jivya- "living, fresh," haiya- "true," maidya- "middle," dadya- "grain"); cf. Skt. kryá- 
"work, duty, performance." 

functional 
  	    
karyâi 
 
Fr.: fonctionnel    
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Of or pertaining to a function or functions. Capable of operating or functioning. 

  function +   -al. 

fundamental 
      
bonyâdin (#) 
 
Fr.: fondamental    

1) Being an original or primary source.  
2) A basic principle, rule, law, or the like,  that serves as the groundwork of a system. 

L.L. fundamentalis "of  the foundation," from L.  fundamentum "foundation," from fundare "to  found." 

Bonyâdin, adj. of bonyâd "foundation, basis," from *bondâd (Mid.Pers.  bune dâtak "foundation, basis"), 
from bon "basis; root; foundation; bottom"  (Mid.Pers. bun "root; foundation; beginning,"  Av. b	 na- "base, 
depth," cf. Skt. bundha-, budhná- "base, bottom," Pali bunda- "root of tree") + dâd "given,"  from dâdan 
"to give" (Mid.Pers. dâdan "to  give," O.Pers./Av. d- "to give, grant, yield," daditi "he gives;"  Skt. 
dadáti "he gives," Gk. didomi "I  give," tithenai  "to put, set, place;" L. dare "to give,  offer;" Rus. delat "to 
do;" O.H.G. tuon, Ger. tun, O.E. don "to do"). 

fundamental constant 
        
pâyâ-ye bonyâdin (#) 
 
Fr.: constante fondamentale    

A physical constant that cannot be expressed in terms of other constants of nature, such as the charge of 
the electron. 

  fundamental;   constant. 

fundamental frequency 
         
basâmad-e bonyâdin (#) 
 
Fr.: fréquence fondamentale    

The lowest frequency in a complex wave. 

  fundamental;   frequency. 

fundamental star 
  	       
setâré-ye bonyâdin 
 
Fr.: étoile fondamentale    

A relatively bright  star for which coordinates and proper motion have been determined to a very high 
degree of accuracy. 

  fundamental;   star. 

fuse (v.) 
  ()  ) *)     
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1) ividan; 2) godâxtan 
 
Fr.: 1) fusionner, unifier;  2) fondre    

1) To blend or intermix thoroughly  by or as if by melting together.  
Related terms:  coalesce;   merge (v.).  
2) To liquefy or reduce to a plastic state by heating; melt. 

Verbal form of    fusion. 

1) Ividan "to become one," from iv "one,"  from Mid.Pers. êv, êvak (Mod.Pers. yek "one"), from O.Pers. 
aiva- (+ -ka), Av.  ava- "one;" PIE base *oiwos-, *oinos- "one" (cf. Skt. ekas "one;" Gk. oinos "ace (on 
dice);" L. unus "one;" Ger. ein; E. one.  
2) Godâxtan "to melt," from  Mid.Pers. vitâxtan, vitâcitan "to  melt," from  Av. vi-taxti-  "flowing  away, 
melting," from  vi- "apart, away from, out" (O.Pers. viy- "apart, away;" cf.  Skt. vi- "apart, asunder, away, 
out;" L. vitare  "to avoid, turn aside") + tak- "to  run, to flow,"  tacip- "flowing  water," tacinti 
(3pl.pers.act.) "to flow,"  tacar- "course," tacan "current, streaming;" Mod.Pers. tâz-, tâxtan "to run; to 
hasten; to assault," tâzi "swift (greyhound)," tak "running, rush;" Mid.Pers. tâz-, tâxtan "to  flow, to cause 
to walk," tc- "to  flow, to  walk," tag "running,  attack," tâzig "swift,  fast;" Khotanese ttajs- "to flow,  to 
walk;" cf.  Skt. tak- to rush, to hurry," takti "runs;"  O.Ir. tech- "to flow;"   Lith. teketi "to  walk, to flow;" 
O.C.S. tešti "to walk, to hurry;"  Tokharian B cake "river;"  PIE base *tekw- "to run; to flow;"   flow. 

fusion 
  ()  ) *)      
1) iveš 2) godâz (#) 
 
Fr.: fusion    

1) A nuclear reaction between light atomic nuclei as a result of which a heavier nucleus is formed and a 
large quantity of nuclear energy is released.  
2) Change of the state of a substance from solid to liquid which occurs at a definite temperature at a given 
applied pressure. Same as melting. 

From M.Fr. fusion, from L.  fusionem (nom. fusio), from fusus, p.p. of fundere "to pour, melt." 

Verbal noun form of   fuse (v.). 

future 
      
âyandé (#) 
 
Fr.: future    

General: Time that is to be or come hereafter.  
In a   space-time diagram, those events that could be influenced by a given element. 

M.E. futur, from  O.Fr., from L.  futurus "about to be," irregular suppletive future participle of  esse "to be." 

Âyandé "future" agent noun/adjective of âmadan "to come, to occur, to become," from Mid.Pers. âmatan; 
O.Pers. gam- "to come; to go," Av. gam- "to come; to go," jamaiti  "goes;" Proto-Iranian *gmatani; Skt. 
gamati "goes;" Gk. bainein "to go, walk,  step;" L. venire "to come;" Tocharian A  käm- "to come;" O.H.G. 
queman "to come;" E. come; PIE root *gwem- "to go, come." 

future light cone 
  	  
  	      
maxrut-e nuri-ye âyandé (#) 
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Fr.: cône de lumière futur    

The set of all points in a   space-time diagram that are reached by signals travelling from a specified 
point at the speed of light. 

  future;   light;    cone. 

fuzzy image 
  1	        
tasvir-e nâtig 
 
Fr.: image estompée, ~ floue    

Same as  blurred image. 

Fuzzy, from fuzz "loose, fluffy matter," cf.  Du. voos "spongy, woolly;"    image. 

  blurred image. 

-gram 
  -    
-negâšt (#) 
 
Fr.: -gramme    

A combining form  meaning "something drawn, written" (diagram, spectrogram, oscillogram). 

From Gk. -gramma, combining form of  gramma "something written or drawn,"    graph. 

-Negâšt, from negâšt "drawn, written;" p.p. of negâštan, negârdan "to paint, write,"    graph. 

-graphy 
  -	    
-negâri (#) 
 
Fr.: -graphie    

A combining form  denoting a process or form of drawing, writing, representing, recording, describing, 
etc., or an art or science concerned with such a process: geography; orthography; photography; 
spectrography. 

  graph. 

G band 
    G    
bând-e G 
 
Fr.: bande G    

A conspicuous band of molecular  CH  (methylidine) at 4300 Å, which is present in the spectra of late-
type G-K stars. 

G refers to  G type stars in the spectra of which this feature is strong.   band. 

g mode 
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  	  g E0<  ~    
tarz-e g, mod-e ~ 
 
Fr.: mode g    

Waves trapped inside stars, whose restoring force is the buoyancy.  oscillation modes;  p mode;  f 
mode. 

g referring to gravity;    mode. 

G type star 
  	     G    
setâre-ye gune-ye G 
 
Fr.: étoile de type G    

A yellowish  star whose surface temprature is about 6000 K and its spectrum is dominated by H and K 
lines of ionized calcium (Ca II 3968 Å  and 3934 Å). 

G from the alphabetical sequence of spectral types;  type;  star. 

gain 
  	    
bahré (#) 
 
Fr.: gain    

1) A measure of the  amplification  of an electronic device, usually expressed as the ratio of  output 
power to   input power.  
2)   antenna gain. 

From M.Fr. gain, from  O.Fr. gaaigne, from guaaignier "to  obtain," from Germanic *waidanjan  "to  hunt, 
plunder," also "to graze, pasture," from P.Gmc. *wartho "hunting ground"  (cf. Ger. weide "pasture, 
pasturage"); PIE base *wei- "to go after something, strive after." 

Bahré, from bahr "part, portion,  share, lot;" Av. bax
ra- "portion,"  from  bag- "to attribute, allot,"   
division. 

galactic 
      
kahkešâni (#) 
 
Fr.: galactique    

1) Of or pertaining to a   galaxy.  
2) Usually with  capital G, pertaining to our galaxy, the   Milky Way. 

Adjective of    galaxy. 

Galactic anticenter 
  	      
pâdmarkaz-e kahkešân 
 
Fr.: anticentre galactique    
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The point in the  Galactic plane that lies directly opposite the Galactic center. It lies in the constellation 
 Auriga at approximately R.A. 05h 46m, Dec. +28° 56'. 
 galactic;  anticenter. 
galactic center 
  	      
markaz-e kahkešân 
 
Fr.: centre galactique    
The innermost regions of a  spiral galaxy characterized by high number of stars per unit volume. The 
center may contain a  supermassive black hole. 
 galactic;  center. 
galactic cluster 
     ~     
xuše-ye kahkešâni, ~ kahkešânhâ 
 
Fr.: amas galactique    
1) Same as  open cluster.  
2) same as  clusters of galaxies. 
 galactic;  cluster. 
Galactic coordinates 
  	      
hamârâhâ-ye kahkešâni 
 
Fr.: coordonnées galactiques    
A system of astronomical coordinates using latitude measured north and south from the Galactic equator 
and longitude measured from the Galactic center in the sense of increasing right ascension from 0 to 360 
degrees. Same as  galactic system. 
 galactic;  coordinates. 
galactic disk 
  	      
gerde-ye kahkešân 
 
Fr.: disque galactique    
The flattened component of a  spiral galaxy which is composed of stars and concentrations of dust and 
molecules.  Star formation takes place mainly in the disk. 
 galactic;  disk. 
Galactic equator 
  	      
hamugâr-e kahkešân 
 
Fr.: équateur galactique    
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The great circle in the sky defined by the place of the  Galactic  plane or the  Milky  Way. At an angle 
of about 62°, the Galactic equator intersects the celestial equator at two points located in the constellations 
  Monoceros and  Aquila. 

  galactic;   equator. 

Galactic habitable zone 
  	  	      
zonâr-e zistpazir-e kahkešân 
 
Fr.: zone habitable galactique    

A region of the Galaxy whose boundaries are set by its calm and safe environment and access to the 
chemical materials necessary for building terrestrial planets similar to the Earth.  circumstellar 
habitable zone;  habitable  zone. 

  galactic  habitable;    zone. 

Galactic halo 
        
hâle-ye kahkešân 
 
Fr.: halo galactique    

A roughly spherical aggregation of globular clusters, as well as the oldest stars and unseen mass that 
surrounds the Galaxy. 

  galactic  halo. 

Galactic latitude 
  	      
varunâ-ye kahkešâni 
 
Fr.: latitude  galactique    

In the Galactic coordinate system, the angle between the line of sight to an object and the Galactic plane. 
Galactic latitude ranges from +90 degrees to -90 degrees. 

  galactic;   latitude. 

Galactic longitude 
  	+      
derežnâ-ye kahkešâni 
 
Fr.: longitude  galactique    

In the Galactic coordinate system, the angle between the Galactic center and the projection of the object 
on the Galactic plane. Galactic longitude ranges from 0 degrees to 360 degrees. 

  galactic;   longitude. 

galactic nucleus 
        
haste-ye kahkešân 
 
Fr.: noyau de galaxie    
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A concentration of stars and gas in the innermost region of a galaxy, sometimes extending over thousands 
of light-years from the center of the galaxy. 

  galactic;   nucleus. 

galactic plane 
        
hâmon-e kahkešân 
 
Fr.: plan galactique    

The plane in which the disk of a spiral galaxy lies. 

  galactic;   plane. 

galactic pole 
  
       
qotb-e kahkešân 
 
Fr.: pôle galactique    

The point on the sky, north or south, at which the galaxy's rotation axis would meet the celestial sphere. 

  galactic;   pole. 

Galactic radio noise 
    	      
nufe-ye râdioi-ye kahkešân 
 
Fr.: bruit  radio de la Galaxie    

A diffuse radio signal that originates outside the solar system. It is strongest in the direction of the 
Galactic plane. 

  galactic;   radio;    noise. 

galactic rotation 
  	      
carxeš-e kahkešân 
 
Fr.: rotation  galactique    

The revolving of the gaseous and stellar content of a galaxy around its central nucleus. The rotation is not 
uniform, but differential.  One revolution of the Sun within  our own Galaxy takes about 220 million years, 
or one cosmic year. 

  galactic;   rotation. 

galactic structure 
  	      
sâxtâr-e kahkešân 
 
Fr.: structure galactique    

The global shape and the arrangement of the various parts or constituents of a galaxy. 
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 galactic;  structure. 

Galactic system 
  	+      
râžmân-e kahkešâni 
 
Fr.: système galactique    

Same as  galactic coordinates. 

 galactic;  system. 

Galactic wind 
        
bâd-e kahkešâni 
 
Fr.: vent galactique    

An outflow of hot gas, analogous to the solar wind, from a galaxy that has recently undergone a high burst 
of star formation or a merger. 

 galactic;  wind. 

Galactic windows 
  	      
rowzanehâ-ye kahkešân 
 
Fr.: fenêtres galactiques    

The regions near the Galactic plane where there is low absorption of light by interstellar clouds so that 
some external galaxies may be seen through them. 

 galactic;  window. 

Galactic year 
        
sâl-e kahkešâni (#) 
 
Fr.: année galactique    

The time taken for the Sun to revolve once around the center of the Milky Way, amounting to about 220 
million years. 

 galactic;  year. 

galaxy 
      
kahkešân (#) 
 
Fr.: galaxie    

1) Generally, a large body of gas, dust, and stars held together by their mutual gravitational attraction. 
They are grouped into three main categories: spiral galaxies, elliptical galaxies, and irregular galaxies.  
2) With capital G, the galaxy to which our Sun belongs;  Milky Way galaxy. 

550
From L.L. galaxias "Milky   Way,"  from Gk. galaxis (adj.), from  gala (gen. galaktos) "milk."  
In Gk. mythology, Jupiter, hoping to immortalize  his infant son Hercules (who was born to a mortal 
woman), placed the baby on Juno's breast. Her milk spilled up, forming the Milky Way. A  painting by 
Italian artist Jacopo Tintoretto (c. 1518-1594), called "The Origin of  the Milky  Way," depicts the legend 
describing how the Milky  Way was formed. 

Kahkešân, literally "trail  of chaff,"  from kah, kâh "chaff, straw, hay" (Mid.Pers. kâh "chaff,  straw;" cf. Pali 
kattha- "a piece of wood;" Skt. kastha- "stick;"  Gk. klados "twig;"  O.Ir. caill  "wood;"  P.Gmc. *khulto-; 
Ger. Holz "wood;" E. holt;  PIE *kldo-)  + kešân pr.p. of kešidan/kašidan "to carry, draw, protract, trail, 
drag" (Mid.Pers. kešidan "to draw, pull;"  Av. karš- "to  draw; to plow," karša- "furrow;"   cf. Skt. kars-, 
kársati "to pull,  drag, plow;" Gk. pelo, pelomai "to  move, to bustle;" PIE base kwels- "to plow"). 

gale 
      
tondbâd (#) 
 
Fr.: vent violent    

An unusually strong wind. 

Gale, from gaile "wind,"  origin  uncertain, perhaps from O.N. gol "breeze," or O.Dan. gal "bad, furious." 

Tondbâb "gale," from tond "swift,  rapid, brisk; fierce, severe," Mid.Pers. tund "sharp, violent;"  Sogdian 
tund "violent;"  cf. Skt. tod- "to thrust, give a push," tudáti "he thrusts;" L.  tundere "to thrust, to hit"  (Fr. 
percer, E. pierce, ultimately from  L. pertusus, from p.p. of pertundere "to thrust or bore through," from 
per- + tundere, as explained); PIE base *(s)teud- "to thrust, to beat" + bâd wind. 

Galilean Moons 
        
mâhhâ-ye Gâlile-yi (#) 
 
Fr.: lunes galiléennes    

Same as  Galilean satellites. 

Galilean, of or pertaining to Galileo  Galilei (1564-1642), Italian  physicist and astronomer;  moon 

Galilean relativity 
        
bâzânigi-ye Gâlilé 
 
Fr.: relativité  galiléenne    

The principle according to which the fundamental laws of physics are the same in all  inertial  reference 
frames. 

After Galileo Galilei  (1564-1642), the Italian physicist and astronomer, who first described this principle 
in 1632;   relativity. 

Galilean satellites 
  	      
bandevârhâ-ye Gâlile-yi 
 
Fr.: satellites galiléens    

551
The four largest and brightest stallites of  Jupiter,  that is:   Io,   Europa,    Ganymede, and  
Callisto. 

Galileo, who had discovered them, called them Sidera Medicæa "Medicean Stars" in honor of the Medici 
family.   Galilean  Moons;   satellite. 

Galilean transformation 
  	      
tarâdis-e Gâlile-yi (#) 
 
Fr.: transformation  galiléenne    

The method of relating a measurement in one reference frame to another moving with a constant velocity 
with respect to the first within  the Newtonian physics. 

Galilean, of or pertaining to Galileo  Galilei (1564-1642), Italian  physicist and astronomer;  
transformation. 

Galileo's law of falling  bodies 
     		        
qânun-e Gâlilé darbâre-ye oft-e jesmhâ 
 
Fr.: loi  galiléenne de la chute des corps    

In the absence of air resistance, any two bodies that are dropped from rest at the same moment will reach 
the ground at the same time regardless of their mass. 

Galileo (1564-1642) was the first to determine, at the start of the seventeenth century, the law of constant 
acceleration of free-falling bodies.   law;   fall;    body. 

gamma 
      
gâmmâ 
 
Fr.: gamma    

1) The third letter of the Greek alphabet (+, T).  
2) Symbol used to denote the ratio of the principal specific heats CP/CV of a gas, where CP is the specific 
heat at constant pressure and CV that measured at constant volume.  
3) Unit of magnetic field  intensity, equal to 10-5 gauss. 

The third letter of the Gk. alphabet," from Gk. gamma, from Phoenician gimel. 

gamma rays 
  	      
partowhâ-ye gâmmâ (#) 
 
Fr.: rayons gamma    

An electromagnetic wave with a wavelength in the range of 10-11 to 10-8 cm, corresponding to photons 
with energy from 104 to 107 electron volts. They are the most energetic form of electromagnetic radiation. 

  gamma;   ray. 

gamma-ray astronomy 
  	  	      
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axtaršenâsi-ye partowhâ-ye gâmmâ (#) 
 
Fr.: astronomie en rayons gamma    

The study of gamma rays from extraterrestrial sources, especially gamma-ray bursts. 

  gamma rays;  astronomy. 

gamma-ray burst (GRB) 
    	      
belk-e partowhâ-ye gâmmâ 
 
Fr.: sursaut de rayons gamma    

Intense discharges of soft gamma rays of unknown origin, which range in duration from tenth of a second 
to tens of seconds and occur from sources widely distributed over the sky. The radio wave afterglow from 
the burst can last more than a year, making long-term observations of the enigmatic sources possible. 

  gamma rays;  burst. 

gamma-ray burster 
  	   	      
belkgar-e partow-e gâmmâ 
 
Fr.:    

The object or phenomenon at the origin of a gamma-ray burst. 

  gamma ray; burster, agent noun from   burst. 

Gamow barrier 
  	      
varqe-ye Gâmof (#) 
 
Fr.: barrière  de Gamow    

In nuclear physics, a potential barrier near the surface of the nucleus that inhibits the release of alpha 
particles. 

Gamow, after George Gamow (originally Georgiy Antonovich  Gamov), the Ukrainian born theoretical 
physicist and cosmologist, who discovered quantum tunneling;  barrier. 

Gamow peak 
         
setiq-e Gâmof 
 
Fr.: pic de Gamow    

In nuclear fusion, the product of the Maxwell-Boltzmann  distribution with  the tunnelling probability  of the 
nuclei through their Coulomb barrier. This is the energy region where the reaction is more likely to take 
place: at higher energies, the number of particles becomes insignificant while at lower energies the 
tunnelling through the Coulomb barrier makes the reaction improbable. 

  Gamow barrier;    peak. 

Ganymede (Jupiter III) 
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      
Gânumedes 
 
Fr.: Ganymède    

The seventh and largest of Jupiter's known satellites. Radius 2635 km (slightly larger than Mercury). Mass 
about 1.65 × 1026 g; period 7.155 days; e = 0.0015. It was discovered by Galileo and Marius in 1610. 

In Gk. mythology, Ganymedes, a unusually beautiful prince of Troy who was abducted to Olympus by 
Zeus and made the cup-bearer of the gods. 

gap 
      
gâf (#) 
 
Fr.: division    

An empty space or interval; interruption in continuity;  a break or opening, as in a fence, wall.  Encke 
gap. 

Gap, from O.N. gap "chasm," related to gapa "to gape." 

Gâf, variant kâf "split, slit,"  stem of kâftan, kâvidan "to split;  to dig," Mid./Mod.Pers.  škâf- škâftan "to 
split, burst," Proto-Iranian *kap-,  *kaf- "to  split;" cf.  Gk. skaptein "to dig;" L.  cabere "to scratch, scrape," 
P.Gmc. *skabanan (Goth. skaban; Ger. schaben; E. shave). PIE base *(s)kep- "to cut, to scrape, to hack." 

Garnet star 
  	   	    
setâre-ye nârsang 
 
Fr.: étoile Grenat    

A variable   red supergiant star of spectral type M 2 Ia in the constellation   Cepheus. Also called µ 
Cephei. Its magnitude is usually about 4.5 and varies from 3.6 to 5.1. It is also a  triple star. 

Garnet "a deep-red color," from the more or less transparent, usually red, silicate mineral that has a 
vitreous luster. So named by William Herschel from its unusual deep reddish tint. From O.Fr. grenat 
"garnet," from M.L.  granatum, originally  an adj., "of dark red color,"  probably abstracted from 
pomegranate, from M.L. pomum granatum "apple with many seeds," from pome "apple, fruit" + grenate 
"having grains." 

Nârsang, from nâr, from anâr  "pomegranate," from Mid.Pers. anâr "pomegranate" + sang  stone. 

gas 
      
gâz (#) 
 
Fr.: gaz    

A substance whose physical state is such that it always occupies the whole of the space in which it is 
contained. 

Gas, from Du. gas, probably from Gk. khaos "empty space,"   chaos. The term gas was coined by the 
Belgian physician Jean-Baptiste van Helmont (1579-1644) to designate aerial spirits. 

Gâz, loanword from Fr. 
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gas constant 
        
pâyâ-ye gâzhâ (#) 
 
Fr.: constante des gaz parfaits    

For a given quantity of an ideal gas, the product of its pressure and the volume divided by the absolute 
temperature (R = PV/T). 

  gas;   constant. 

gas equation 
          
hamugeš-e gâz 
 
Fr.: équation des gaz    

An equation that links the pressure and volume of a quantity of gas with the absolute temperature. For a 
gram-molecule of a perfect gas, PV = RT, where P = pressure, V = volume, T = absolute temperature, and 
R = the gas constant. 

  gas;   equation. 

gas tail 
        
donbâle-ye gâzi 
 
Fr.: queue de gaz    

The ionized component of a comet's tail, driven nearly straight away from the Sun by the solar wind. Also 
called ion tail, plasma tail,  Type I tail. 

  gas;   tail. 

gas-poor galaxy 
        
kahkešân-e kamgâz 
 
Fr.: galaxie pauvre en gaz    

A galaxy which has a relatively low  gas content. 

  gas; poor, from O.Fr. poure (Fr. pauvre), from  L. pauper "poor," perhaps a compound of paucus 
"little"  and parare "to get;"    galaxy. 

Kahkešân galaxy; kamgâz, from kam "little,  few; deficient,  wanting; scarce" (from Mid.Pers. kam 
"little,  small, few;" O.Pers./Av. kamna- "small,  few") + gâz  gas. 

gas-rich galaxy 
    	    
kahkešân-e porgâz 
 
Fr.: galaxie riche  en gaz    

A galaxy, usually young, which has a relatively important gas content. 
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 gas; rich, from O.E. rice "wealthy, powerful," from P.Gmc. *rikijaz (cf. Du. rijk, Ger. reich "rich"), 
from PIE base *reg- "move in a straight line," hence, "to direct, rule" (cf. Mod.Pers./Mid.Pers. râst "right, 
straight;" O.Pers. rsta- "straight, true," rs- "to be right, straight, true;" Av. rz- "to direct, put in line, 
set," razan- "order;" Skt. raj- "to direct, stretch," rjuyant- "walking straight;" Gk. orektos "stretched out;" 
L. regere "to lead straight, guide, rule," p.p. rectus "right, straight;" Ger. recht; E. right);  galaxy. 

Kahkešân galaxy; porgâz, from por "charged; much; full" (Mid.Pers. purr "full;" O.Pers. paru- "much, 
many;" Av. parav-, pauru-, pouru-, from par- "to fill;" PIE base *pelu- "full," from *pel- "to be full;" cf. 
Skt. puru-; Gk. polus; O.E. full) + gâz gas. 

gaseous nebula 
        
miq-e gâzi 
 
Fr.: nébuleuse gazeuse    

An  H II region, a  planetary nebula, or a  supernova remnant. 

Gaseous, adj. of  gas;  nebula. 

gauge 
  )  	    
(n.) gaz; (v.) gaz kardan 
 
Fr.: jauge    

(n.) A standard of measure or measurement, size, or quantity.  
Any of a wide variety of devices or instruments used for measuring a parameter or characteristic of an 
object, such as its dimension, quantity, or mechanical accuracy.  
Physics: One of the family of choices for an electric scalar potential or a magnetic vector potential that 
satisfies Maxwell's equations.  
(v.) To determine the exact dimensions, capacity, quantity, or force of; measure. 

From Fr. jauge "gauging rod," perhaps from Frankish galga "rod, pole for measuring;" cf. O.N. gelgja 
"pole, perch;" O.H.G. galgo; Lith. zalga "pole, perch;" Arm. dzalk "pole; E. gallows; see below. 

Gaz "a yard for measuring cloth; a length of 24 finger-breadths, or six hands; the tamarisk-tree," from 
Mid.Pers. gaz "tamarisk," may be of the same origin as gauge. In verbal form with kardan "to do, to 
make" (Mid.Pers. kardan; O.Pers./Av. kar- "to do, make, build;" Av. krnaoiti "he makes;" cf. Skt. kr- 
"to do, to make," krnoti "he makes, he does," karoti "he makes, he does," karma "act, deed;" PIE base 
kwer- "to do, to make"). 

gauge boson 
        
bozon-e gaz 
 
Fr.: boson de jauge    

A class of elementary particles that includes the gluon, photon, W+, W-, and Z0 particles, each having an 
integral spin. 

 gauge;  boson. 

gauge group 
  	      
goruh-e gaz (#) 
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Fr.: groupe de jauge    

The mathematical group associated with a particular set of gauge transformations. 

  gauge;   group. 

gauge invariance 
  	      
nâvartâyi-ye gaz 
 
Fr.: invariance  de jauge    

The invariance of any field theory under gauge transformation. 

  gauge;   invariance. 

gauge symmetry 
        
hamâmuni-ye gaz 
 
Fr.: symétrie de jauge    

A principle underlying  the quantum-mechanical description of the three nongravitational forces. It allows 
a system to behave in the same way even though it has undergone various transformations. The earliest 
physical theory which had a gauge symmetry was Maxwell's electrodynamics. 

  gauge;   symmetry. 

gauge theory 
  	       
negare-ye gaz (#) 
 
Fr.: théorie de jauge    

A field theory in  which it is possible to perform a transformation without  altering any measurable physical 
quantity. 

  gauge;   theory. 

gauge transformation 
  	      
tarâdis-e gaz (#) 
 
Fr.: transformation  de jauge    

A change of the fields of a gauge theory that does not change the value of any measurable quantity. 

  gauge;   transformation. 

gauging 
  	    
gazkard 
 
Fr.:    

557
A technique in which the thickness, density, or quantity of a material is determined by the amount of 
radiation it absorbs. 

Gauging, from   gauge + -ing, suffix  of nouns formed from verbs, expressing the action of the verb or its 
result. 

Gazkard, from gaz  gauge + kard past stem of kardan "to do, make,"  gauge. 

Gaunt factor 
  	   &    
karvand-e Gaunt 
 
Fr.: facteur de Gaunt    

In the atomic theory of spectral line formation, a quantum mechanical correction factor applied to the 
absorption coefficient in the transition of an electron from a bound or free state to a free state. 

Gaunt, after John Arthur Gaunt (1904-1944), English physicist born in China, who significantly 
contributed to the calculation of continuous absorption using quantum mechanics;  factor 

gauss 
  &    
gauss (#) 
 
Fr.: gauss    

The c.s.g. unit of magnetic flux density (or magnetic induction), equal to 1 maxwell per square centimeter, 
or 10-4 tesla. 

Named after the German mathematician and physicist Carl Friedrich Gauss (1777-1855). 

Gauss's law 
    &    
qânun-e Gauss 
 
Fr.: loi  de Gauss    

The total of the electric flux out of  a closed surface is equal to the net charge inside the surface divided by 
the  permittivity. 

  gauss;  law. 

Gaussian 
  &    
Gaussi (#) 
 
Fr.: gaussien    

Of or relating to Carl Friedrich  Gauss or his mathematical theories of magnetism, electricity, astronomy, 
or probability.    Gaussian distribution;   Gaussian profile. 

  gauss. 

Gaussian distribution 
  +  &    
vâbâžeš-e Gaussi (#) 
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Fr.: distribution  gaussienne    

A theoretical frequency distribution for  a set of variable data, usually represented by a bell-shaped curve 
with a mean at the center of the curve and tail widths proportional to the standard deviation of the data 
about the mean. 

  Gaussian;   distribution. 

Gaussian gravitational constant 
    	  &    
pâyâ-ye gerâneši-ye Gauss 
 
Fr.: constante gravitationnelle  de Gauss    

The constant, denoted k, defining the astronomical system of units of length ( astronomical unit), mass 
(  solar mass), and time ( day), by  means of  Kepler's third  law. The dimensions of k2 are those of 
Newton's constant of gravitation: L 3M -1T -2. Its value is: k = 0.01720209895. 

  Gaussian;   gravitational;    constant. 

Gaussian profile 
  	   &    
farâpâl-e Gaussi 
 
Fr.: profile  gaussien    

The shape of a curve representing a normal distribution. 

  Gaussian;   profile. 

gegenschein 
  	    
pâdforuq 
 
Fr.: gegenschein, lueur anti-solaire    

A faint glow  of light  in the night sky seen exactly opposite the Sun. The gegenschein is sunlight back-
scattered off millimeter-sized dust particles along the ecliptic. In comparison with zodiacal light  (forward-
scattered sunlight), which is triangular in shape and found near the horizon, the gegenschein is roughly 
circular. Same as counterglow. 

Gegenschein, from Ger. gegen "counter, opposed to" (O.H.G. gegin, gagan, M.Du. jeghen, E. against, 
again) + Schein "glow, shine" (M.H.G.  schinen, O.H.G. skinan, P.Gmc. *skinanan; E. shine; cf. 
Mod.Pers. sâyé "shadow;" Mid.Pers. sâyak "shadow;" Av. a-saya- "throwing no shadow;" Skt. chya- 
"shadow;" Gk. skia "shade;" Rus. sijat' "to shine;" PIE base *skai- "bright"). 

Pâdfrouq "counterglow,"  from pâd- "agaist, contrary to" (from  Mid.Pers. pât-; O.Pers. paity "agaist, back, 
opposite to, towards, face to face, in front of;" Av. paiti;  cf. Skt. práti  "towards, against, again, back, in 
return, opposite;" Pali pati-; Gk. proti,  pros "face to face with, towards, in addition to, near;" PIE *proti)   + 
foruq "light,  brightness" (related to rôšan "light; bright,  luminous;" ruz "day,"  afruxtan "to light,  kindle;" 
Mid.Pers. payrog "light,  brightness," rošn light; bright,"  rôc "day;" O.Pers. raucah-; Av.  raocana- "bright, 
shining, radiant," raocah- "light,  luminous; daylight;"  cf. Skt. rocaná- "bright,  shining, roka-  "brightness, 
light;" Gk.  leukos "white, clear;" L. lux  "light"  (also lumen, luna; E. light, Ger. Licht,  and Fr. lumière; PIE 
base *leuk- "light, brightness"). 
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Geiger counter 
  	  	   	    
šomârgar-e Geiger (#) 
 
Fr.: compteur Geiger    

A device for detecting ionizing  radiations, whether corpuscular (/-, 2-particles), or electromagnetic (X- 
and gamma-rays). It consists essentially of a fine wire anode (e.g., tungsten) surrounded by a coaxial 
cylindrical metal cathode, mounted in a glass envelope containing gas at low pressure. A large potential 
difference (800 to 2000 volts) is maintained between the anode and the cathode. The ionizing particle can 
enter through a thin glass or mica window. The particle produces ionization of gas molecules. The ions are 
accelerated by the electric field and produce more ions by collisions, causing the ionization current to 
build up rapidly. The current, however, decays quickly since the circuit has a small time constant. There is 
therefore a momentary potential surge which may be amplified and made to actuate a relay to advance a 
mechanical counter, or to produce a click in a loudspeaker. Same as Geiger-Mulle counter. 

Named after Hans Geiger (1882-1945), the German physicist, who invented the instrument. He is also 
known for his work on atomic  theory and cosmic rays;  counter. 

Gemini 
  	    
dopeykar (#) 
 
Fr.: Gémeaux    

The Twins. A prominent constellation of  the northern hemisphere and the third (and northernmost) of the 
  Zodiac. It lies south and east of  Auriga,  west of   Cancer, and north and east of  Orion,  at 7h 
right ascension and +22° declination. Its brightest stars are  Castor and  Pollux. Abbreviation:  Gem; 
genetive: Geminorum. 

Gemini, from M.E., from  L. gemini, plural  of geminus "twin; double;"  cf. Av. yma- "twin;"  Skt. yamá-, 
yamala- "twin, paired;"  Persian dialects Kermâni jomoli "twin,"  Qâyeni jamal "twin,"  Tabari da-cembali 
"twin;"  PIE base *iem- "to hold." 

Dopeykar, from do "two"  (Mid.Pers. do, Av. dva-; Skt. dvi-;  Gk. duo; L. duo ( Fr. deux); E. two; Ger. 
zwei) + peykar "figure, form, body"  (from Mid.Pers. pahikar  "picture, image;" from  O.Pers. patikara- 
"picture, (sculpted) likeness," from patiy "against" (Av.  paiti;  Skt. prati;  Gk. poti/proti)  + kara- "doer, 
maker," from kar- "to  do, make, build;" Av.  kar-; Skr. kr-;  cf. Skt. pratikrti-  "an image, likeness, model; 
counterpart"). 

Geminids 
  	    
dopeykariyân (#) 
 
Fr.: Géminides    

A   meteor shower that occurs in the first half of December, with its   radiant  in the constellation  
Gemini. 

  Gemini +   -ids. 

Gemma 
      
Alfakké (#) 
 
Fr.: Alphekka    
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The brightest star in the constellation  Corona Borealis.  Same as  Alphekka. 

Gemma, from L. gemma "precious stone, jewel," originally "bud,"  from the root *gen- "to produce",  
generate (v.). 

Alfakké,   Alphekka. 

general 
  	    
harvin 
 
Fr.: général    

(Adj.) 1) Not limited  to one class, field, product, service, etc. 2) Relating to the whole or to the all or most. 
3) Dealing with overall  characteristics, universal aspects, or important elements.  public ();  
total (). 

From L. generalis "relating to all,  of a whole class," from genus "race, stock, kind," akin to Pers. zâdan, 
Av. zan- "to bear, give birth to a child, be born," infinitive   zazite, zta- "born;" Mod.Pers. zâdan, present 
stem z- "to bring forth, give birth" (Mid.Pers. zâtan; cf. Skt. jan-  "to produce, create; to be born," janati 
"begets, bears;" Gk. gignomai "to happen, become, be born;" L. gignere "to beget;" PIE base *gen- "to 
give birth, beget." 

Harvin, from  Mid.Pers. harvin "all,"  from har(v)  "all, each, every" (Mod.Pers. har "every, all,  each, any"); 
O.Pers. haruva- "whole, all together;" Av. hauruua-  "whole, at all, undamaged;" cf. Skt. sárva- "whole, 
all, every, undivided;" Gk.  holos "whole, complete;" L. salvus "whole, safe, healthy," sollus "whole, 
entire, unbroken;" PIE base *sol- "whole." 

general precession 
    	    
pišâyân-e harvin 
 
Fr.: précession générale    

The sum of the precessional motions caused by the Moon-Sun system and the planets.  precession. 

  general;   precession. 

general relativity 
    	    
bâzânigi-ye harvin 
 
Fr.: relativité  générale    

The theory of   gravitation  developed by Albert Einstein (1916) that describes the gravitation as the  
space-time curvature caused by the presence of matter or energy. 

  general;   relativity. 

generalization 
  		 	    
harvinkard, harvineš 
 
Fr.: généralisation    
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The act or process of generalizing;  generalize. 
A result of this process; a general statement, proposition, or principle. 

Verbal noun of   generalize. 

generalize 
  	 	 	    
harvin kardan, harvinidan 
 
Fr.: généraliser    

To make general, to include under a general term; to reduce to a general form.  
To infer or form a general principle, opinion,  conclusion, etc. from only a few facts, examples, or the like. 

From   general +   -ize, a verb-forming suffix  occurring originally  in  loanwords from Gk. that have 
entered E. through L. or Fr. 

Harvin kardan, compound verb, from harvin   general + kardan "to  do, to make" (Mid.Pers. kardan; 
O.Pers./Av. kar- "to do, make, build;"  Av. krnaoiti "he makes;" cf. Skt. kr- "to do, to make," krnoti "he 
makes, he does," karoti "he makes, he does," karma "act, deed;" PIE base kwer- "to do, to make"); 
harvinidan, from harvin   general + infinitive   suffix -idan. 

generate (v.) 
      
âzânidan 
 
Fr.: générer    

To bring into existence; create; produce.  
Math.: To trace (a figure) by the motion of  a point, straight line, or curve. 

Generate, from M.E., from L.  generatus "produce," p.p. of generare "to bring forth,"  from gener-, genus 
"descent, birth," akin to Pers. zâdan, Av. zan- "to give birth," as explained below. 

Âzânidan, from â- nuance/strengthening prefix + zân, from Av. zan- "to bear, give birth to a child, be 
born," infinitive  zazite, zta- "born;" Mod.Pers. zâdan, present stem z- "to bring foth, give birth" 
(Mid.Pers. zâtan; cf. Skt. jan- "to produce, create; to be born," janati "begets, bears;" Gk. gignomai "to 
happen, become, be born;" L. gignere "to beget;" PIE base *gen- "to give birth, beget") + -idan infinitive 
suffix. 

generation 
      
âzâneš 
 
Fr.: génération    

A coming into being.  
The production of energy (heat or electricity). 

Verbal noun of   generate (v.). 

generator 
  	    
âzângar 
 
Fr.: générateur    
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1) A machine for converting one form of energy into another.  
2) Germetry: That which creates a line, a surface, a solid by its motion. 

From L. generator "producer," from  genera(re)  generate (v.) + -tor a suffix  forming personal agent 
nouns from verbs and, less commonly, from nouns. 

Âzângar, from âzân the stem of âzânidan generate (v.) + -gar suffix  of agent nouns, from kar-, kardan 
"to do, to make" (Mid.Pers. kardan; O.Pers./Av. kar- "to  do, make, build," Av.  krnaoiti "makes;" cf. 
Skt. kr- "to do, to make," krnoti  "makes," karma "act, deed;" PIE base kwer- "to do, to make"). 

geo- 
  -    
zamin- (#) 
 
Fr.: géo-    

A combining form  meaning "the earth," used in the formation of compound words. 

Geo-, form Gk. ge "earth, land, ground, soil." 

Zamin, zami "earth, ground," from Mid.Pers. zamig "earth;" Av.  zam- "the earth;" cf. Skt. ksam; Gk. 
khthôn, khamai "on the ground;" L. homo "earthly being" and humus "the earth" (as in homo sapiens or 
homicide, humble, humus, exhume); PIE root *dh(e)ghom "earth." 

geocentric 
  	        
zamin-markazi (#) 
 
Fr.: géocentrique    

Relating to, measured from, or with respect to the center of the Earth.  
Having the earth as a center. 

From   geo- +   center + -ic an adjective-forming suffix. 

geocentric coordinate system 
  	+  	  	    
râžmân-e hamârâhâ-ye zamin-markazi 
 
Fr.: système de coordonnées géocentriques    

A coordinate system which has as its origin the center of the Earth. 

  geocentric;   coordinate;   system. 

Geocentric Coordinate Time (TCG) 
    	  	    
zamân-e hamârâ-ye zamin-markazi 
 
Fr.: Temps coordonné géocentrique    

The proper time experienced by a clock at rest in a coordinate frame co-moving with the center of the 
Earth, i.e. a clock that performs exactly the same movements as the Earth but is outside the Earth's gravity 
well. TCG was defined in 1991 by the International Astronomical  Union as one of the replacements for 
Barycentric Dynamical Time (TDB). 
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 geocentric;  coordinate;  time. 

geocentric cosmology 
    	    
keyhân-šenâsi-ye zamin-markazi (#) 
 
Fr.: cosmologie géocentrique    

A model of the Universe in which the Earth is centrally located and the Sun, planets, and stars revolve 
around the Earth. 

 geocentric;  cosmology. 

geocorona 
      
zamin-tâj (#) 
 
Fr.: géocouronne    

The outermost part of Earth's atmosphere, a tenuous halo of hydrogen and some helium extending out to 
perhaps 15 Earth radii, which emits Lyman-alpha radiation when it is bombarded by sunlight. 

From  geo- +  corona. 

geodesic 
  	    
kehinrah 
 
Fr.: géodésique    

The shortest distance between two points in space (or space-time). A geodesic on a sphere is an arc of a 
great circle. In the general theory of relativity, freely falling bodies follow geodesic paths in space-time. 

From Fr. géodésique,  geodesy;  -ic. 

Kehinrah "shortest path," from kehin, superlative of keh "small, little, slender" (related to kâstan, kâhidan 
"to decrease, lessen, diminish," from Mid.Pers. kâhitan, kâstan, kâhênitan "to decrease, diminish, lessen;" 
Av. kasu- "small, little;" Proto-Iranian *kas- "to be small, diminish, lessen") + râh "path, way, road" (from 
Mid.Pers. râh, râs "way, street," also rah, ras "chariot;" from Proto-Iranian *ra-; cf. Av. raa- 
"chariot;" Skt. rátha- "car, chariot," rathy- "road;" L. rota "wheel," rotare "to revolve, roll;" Lith. ratas 
"wheel;" O.H.G. rad; Ger. Rad; Du. rad; O.Ir. roth; PIE base *roto- "to run, to turn, to roll"). 

geodesic line 
  
  	    
xatt-e kehinrah 
 
Fr.: ligne géodésique    

The shortest line between two points on a surface. Also called  geodesic. 

 geodesic;  line. 

geodesy 
      
zamin-sanji (#) 
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Fr.: géodésie    

The study and measurement of the shape, size, and curvature of the Earth. 

From Fr. géodésie, from Gk. geodaisia, from   geo- + dai(ein) "to divide"  + -sia, variant of  -ia a noun 
suffix. 

Zamin-sanji, from zamin  geo- + sanji, from  sanjidan "to measure; to compare," from Mid.Pers. 
sanjidan "to weigh," from  present tense stem sanj-, Av. anj- "to draw, pull;" Proto-Iranian *anj-. Other 
terms from this base in Pers.: lanjidan "to pull up," hanjidan, âhanjidan  "to draw out," farhang 
"education, culture." 

geodesy satellite 
  	   ~     
mâhvâre-ye zamin-sanji, ~ zamin-sanjik 
 
Fr.: satellite  géodésique    

A type of Earth observing satellite used to measure the location of points on Earth's surface with great 
accuracy. Their observations help determine the exact size and shape of Earth, act as references for 
mapping, and track movements of Earth's crust. 

  geodesy;  satellite 

geodetic precession 
    	    
pišâyân-e kehinrâhi 
 
Fr.: précession géodétique    

A relativistic  effect on the precession motion of a gravitational system due to the curvature of the space-
time. In the case of the Earth-Moon system, this means a small direct motion of the equinox along the 
ecliptic, amounting to 1.915" per century. Also called the Einstein-de Sitter effect. 

  geodetic;   precession 

geoid 
  	    
zaminvâr (#) 
 
Fr.: géoïde    

The form of the Earth obtained by taking average sea level surface and extending it across the continents. 
In other words, the equipotential surface ("mean sea level") of the Earth's gravitational field. 

From   geo- + -oid a suffix meaning "resembling, like,"  used in the formation of adjectives and nouns. 

Zaminvâr, from zamin  geo- + -vâr a suffix  meaning "resembling, like," from  Mid.Pers. -wâr, Av.  -vara, 
-var, cf. Skt. -vara. 

geometric 
      
hendesi (#) 
 
Fr.: géométrique    
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Of or pertaining to geometry or to the principles of geometry. 

Adj. of    geometry 

geometric optics 
  	     ~    
nurik-e hendesi, šidik-e ~ 
 
Fr.: optique géométrique    

A branch of physics that deals with reflection and refraction of rays of light  without reference to the wave 
or physical nature of light. 

  geometric;   optics. 

geometric progression 
  	       
farâyâsi-e hendesi (#) 
 
Fr.: progression géométrique    

A sequence in which the ratio of each term to the preceding term is a given constant. 

  geometric;   progression. 

geometrical libration 
  		       
roxgard-e hendesi (#) 
 
Fr.: libration  géométrique    

A lunar libration  motion either in latitude resulting from  the inclination of  the Moon's orbit with respect to 
the ecliptic, or in longitude due to the elliptical  shape of the Moon's orbit which causes a change in its 
aspect as seen from the Earth.  libration;   physical libration. 

  geometric;   libration. 

geometry 
      
hendesé (#) 
 
Fr.: géométrie    

The branch of mathematics that deals with the nature of space and the size, shape, and other properties of 
figures as well as the transformations that preserve these properties. 

Fom O.Fr. géométrie, from L. geometria, from Gk. geometria "measurement of earth or land," from  
geo- + -metria, from metrein "to measure,"   -metry. 

Hendesé, Mid.Pers. handâxtan "to measure," Manichean Mid.Pers. hnds- "to measure," Proto-Iranian 
ham-,   com-, + *das- "to heap, amass;" cf. Ossetic dasun/dast "to heap up;" Arm. loanword dasel "to 
arrange (a crowd, people)," das "order, arrangement," 

geophysics 
      
zaminfizik  (#) 
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Fr.: géophysique    

The branch of physics that deals with the Earth and its environment, including meteorology, 
oceanography, seismology, and geomagnetism. 

  geo-;   physics. 

geostationary orbit 
  	  	M     
madâr-e zamin-istvar 
 
Fr.: orbite  géostationnaire    

A satellite orbit in  the plane of the Earth's equator and 35,880 km above it, at which distance the satellite's 
period of rotation matches the Earth's and the satellite always remains fixed in the same spot over the 
Earth. 

Geostationary, from   geo- +   stationary;    orbit. 

geosynchronous orbit 
  	      
madâr-e zamin-hamzamân 
 
Fr.: orbite  géosynchrone    

A circular orbit  around the Earth identical to a geostationary orbit except that the satellite's orbit does not 
necessarily lie in the Earth's equatorial plane. 

Geosynchronous, from  geo- +   synchronous;   orbit. 

German mounting 
  	      
barnešând-e Âlmâni 
 
Fr.: monture allemande    

An equatorial mounting in which  the declination axis is at the end of the polar axis, which is on top of a 
pier to raise the telescope to a convenient height. 

German, from L. Germanus, maybe of Gaulish (Celtic) origin,  perhaps originally meaning "noisy" (cf. 
O.Ir. garim "to  shout") or "neighbor" (cf.  O.Ir. gair  "neighbor");    mounting. 

Barnešând mounting; Âlmâni  "German," from Âlmân, from  Fr. Allemand "German," from  P.Gmc. 
*Alamanniz, probably meaning "all-man"  and denoting a wide alliance of tribes. Alternatively, perhaps 
meaning "foreign men," cognate with L. alius "the other." 

ghost 
  	    
parhib (#) 
 
Fr.: image fantôme    

A faint false image caused by reflection that is sometimes seen in an optical system. In spectroscopy, a 
false image of a spectral line formed by irregularities in the ruling of diffraction  gratings. 
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Ghost, from O.E. gast "soul, spirit, breath," from P.Gmc. *ghoizdoz (cf. M.Du.  gheest, Ger. Geist "spirit, 
ghost"), from PIE base *ghois- "to be excited, frightened;" cf. Av.  zaša- "horrible, frightful,"  zôiždišta- 
"the most loathsome;" Mid./Mod.Pers. zešt "ugly, disgusting;" Goth. usgaisjan "to be afraid;"  O.E. gæstan 
"to frighten." 

Parhib "ghost," Pers. word of Xorâsâni dialect. 

Ghost Head Nebula 
     	  	    
miq-e sar-e parhib 
 
Fr.: Nébuleuse de la Tête de Fantôme    

A star forming region in the   Large  Magellanic Cloud, a satellite of our Galaxy, as pictured by the  
Hubble Space Telescope. It spans about 50 light-years and contains several young,  massive stars. 

  ghost;   head;   nebula 

giant 
   	     
qul, qulpeykar, kalân (#) 
 
Fr.: géant    

A person or thing of unusually great size, power, importance. In astronomy, e.g.  giant star,   giant 
branch,   red giant. 

From O.Fr. géant, from V.L. *gagantem,  from L. gigas "giant,"  from Gk. gigas (gen. gigantos), huge and 
savage monsters, children of Gaia and Uranus, who fought the Olympians but were eventually destroyed 
by the gods, probably from a pre-Gk. language. The Gk. word was used in Septuagint (the Greek 
translation of the Jewish Scriptures) to refer to men of great size and strength, hence the expanded use in 
Western languages. 

Qul "an imaginary hideous demon, supposed to devour men and animals," Pers. word probably related to 
Skt. grábha- "a demon causing diseases, one who seizes," grahila- "possessed by a demon," from grah-, 
grabh- "to seize, take," graha "seizing, holding, perceiving,"  Av./O.Pers. grab- "to take, seize;" Mid.Pers. 
griftan; Mod.Pers. gereftan "to take, seize;" cf. M.L.G.  grabben "to grab," from  P.Gmc. *grab, E. grab "to 
take or grasp suddenly;" PIE base *ghrebh- "to seize."  
Qulpeykar, from qul, as explained, + peykar "figure, form, body"  (from Mid.Pers. pahikar  "picture, 
image;" from O.Pers. patikara- "picture, (sculpted) likeness," from  patiy "against" (Av.  paiti; Skt. prati; 
Gk. poti/proti  + kara- "doer, maker," from  kar- "to do, make, build;"  Av. kar-;  Skr. kr-; cf. Skt. pratikrti- 
"an image, likeness, model; counterpart").  
Kalân "great, large, big, bulky." 

giant branch 
     ~ 	    
šâxe-ye qulân, ~ qulpeykarân (#) 
 
Fr.: branche des géantes    

A conspicuous family of stars in the   Hertzsprung-Russell diagram composed of red, evolved stars with 
large sizes.  giant star;    red giant. 

  giant;   branch. 

giant magnetoresistance (GMR) 
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  
-      
  ~    
meqnât-istâdegi-ye kalân, istâdegi-ye meqnâtisi-ye ~ 
 
Fr.: magnétorésistance géante    

A quantum mechanical phenomenon where the resistance of certain materials drops dramatically upon 
application of a magnetic field in certain structures composed of alternating layers of magnetic and 
nonmagnetic metals. The basis of the GMR is the dependence of the electrical resistivity of electrons in a 
magnetic metal on the direction of the electron spin, either parallel or antiparallel to the magnetic moment 
of the layers. The 2007 Nobel Prize in physics was awarded to the French physicist Albert Fert (1938-) 
and German physicist Peter Grünberg (1939-) for the discovery of GMR. 

  giant; magneto- combining form of    magnet;   resistance. 

giant molecular cloud (GMC) 
  	    	    
abr-e molekuli-ye qulpeykar (#) 
 
Fr.: nuage moléculaire géant    

A massive complex of   interstellar  gas and  dust, consisting mostly of    molecular hydrogen, that 
typically stretches over 150 light-years and contains several hundred thousand  solar masses. Giant 
molecular clouds are the principal sites of star formation.  molecular  cloud. 

  giant;   molecular;    cloud. 

giant planet 
  	   	    
sayyâre-ye qulpeykar (#) 
 
Fr.: planète géante    

A planet much more massive than Earth. The solar system has four giant planets:  Jupiter,  Saturn,  
Uranus, and  Neptune. 

  giant;   planet. 

giant star 
  	   	    
setâre-ye qulpeykar (#) 
 
Fr.: étoile géante    

A high-luminosity  star that has evolved off the  main sequence and lies above the main sequence on the 
  Hertzsprung-Russell diagram. A member of the   giant branch.   red giant. 

  giant;   planet. 

gibbous 
  + +    
kuž, kužmâh (#) 
 
Fr.: gibbeux    

An adjective applied to the phase of the Moon (or a planet) when it is more than half full, but less than 
entirely full. 

569
From L.L. gibbous "hunchbacked," from  L. gibbus "hump, hunch;" cf. Mod.Pers. kaž "crooked, bent, 
being aside;" Skt. kubja- "hump-backed, crooked;" Pali kujja- "bent;"  Lith. kupra "hump." 

Kuž "humped," Mid.Pers. kôf "hill,  mountain; hump" (Mod.Pers. kuh, "mountain"),  kôfik "humpbacked," 
O.Pers. kaufa-, Av. kaofa- "mountain;" mâh  moon. 

giga- (G) 
  -    
gigâ- (#) 
 
Fr.: giga-    

A prefix that is used to represent 109 in the SI system. 

From Gk. gigas  giant. 

gimbal(s) 
      
doqâb (#) 
 
Fr.: monture à la Cardan,  cardan    

1) A support component of a gyroscope, which allows the axis to move freely.  
2) A mechanical mounting frame having two mutually  perpendicular axes of rotation. 

Gimbal, alteration of gemel "twin,"  from M.E.,  gemelles, from O.Fr. gemeles (Fr. jumeau, jumelle), from 
L. gemellus, diminutive of geminus "twin;"  cf. Pers. Kermâni dialect jomoli  "twin;"    Gemini. 

Doqâb, from do "two"  (Mid.Pers. do; Av.  dva-; cf. Skt. dvi-; Gk. duo; L.  duo; O.E. twa; Ger. zwei) + qâb 
"frame," from Turkish. 

glass 
      
šišé (#) 
 
Fr.: verre    

A noncrystalline, inorganic mixture  of various metallic oxides fused by heating with glassifiers such as 
silica, or boric or phosphoric oxides. 

From O.E. glæs, from W.Gmc. *glasam (M.Du.  glas, Ger. Glas), from PIE base *gel-/*ghel- "to  shine, 
glitter." 

Šišé "glass," origin unknown. 

glass blank 
  	       
gerde-ye šišé 
 
Fr.: disque de verre    

A mass of glass ready to be shaped into a telescope mirror. Same as  glass disk. 

  glass; blank, from O.Fr. blanc "white,  shining," from  Frank. *blank "white,  gleaming," of W.Gmc. 
origin (cf. O.E. blanca "white  horse"), from P.Gmc. *blangkaz, from  PIE *bhleg- "to  shine." 

570
Gerdé disk; šišé  glass. 

glass disk 
  	       
gerde-ye šišé 
 
Fr.: disque de verre    

Same as glass blank. 

  glass;   disk. 

glaze 
  3GIG2    
hasar (#) 
 
Fr.: verglas, givre    

A coating of ice, generally clear and smooth, formed on exposed objects by the freezing of a film of 
supercooled water deposited by rain, drizzle, fog, or possibly condensed from supercooled water vapor. 
Also called glaze ice, verglas, and (especially British) glazed frost. 

Glaze, from   glass. 

Hasar "ice," probably related to Av.  isu- "icy, chilly,"   aexa- "ice, frost," Mod.Pers. yax "ice;" cf.  O.E. is 
"ice," from P.Gmc. *isa-;  Du. ijs, Ger. Eis, E. ice. 

glitch 
  VR>    
geles 
 
Fr.:    

A defect or malfunction in  a machine or plan.  
A brief or sudden interruption or surge in voltage in an electric circuit.  
A sudden change in the rotation period of a pulsar. 

Glitch, from Yiddish  glitsh "slippery  area;" cf. glitshn, Ger. glitschen "to slip,  slide." 

Geles, from Lori gelese "to fall down, to slide." 

globe 
      
guy (#) 
 
Fr.: globe    

A spherical body; sphere.  
The planet Earth (usually preceded by the). A sphere on which is depicted a map of the Earth (terrestrial 
globe) or of the heavens (celestial globe). 

M.E. globe, from M.Fr.  globe, from L. globus "round  body, ball, sphere," cognate with Pers. guy, see 
below. 
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Guy "ball, sphere," variants golulé, gullé, goruk, gulu, gudé; cf. Skt. guda- "ball, mouthful,  lump, tumour," 
Pali gula- "ball,"  Gk. gloutos "rump,"  L. glomus "ball," globus "globe,"  Ger. Kugel, E. clot; PIE *gel-  "to 
make into a ball." 

globular cluster 
        
xuše-ye guysân (#) 
 
Fr.: amas globulaire    

A spherical star cluster containing 50,000 to 1 million stars. They are generally old and metal-poor. 

Globular, from    globule + -ar, variant  of   -al;    cluster. 

Xušé cluster; guysân, from guy  globe + -sân "manner, semblance" (variant sun, Mid.Pers. sân 
"manner, kind," Sogdian šôné "career"). 

globule 
      
guycé (#) 
 
Fr.: globule    

Generally, a small spherical mass, especially a small drop of liquid.  
A dense spherical cloud of dust that absorbs radiation;  Bok globule. 

From   globe +   -ule. 

Guycé, fro guy globe +  -cé diminutive suffix,  from Mid.Pers. -cak, variants -êžak (as in kanicak "little 
girl," sangcak "small stone," xôkcak "small pig"),  also Mod.Pers. -ak. 

glory 
      
šokuh (#) 
 
Fr.: gloire    

A colored aureole that is visible around the shadow of an observer's head, appearing on top of a cloud 
situated below the observer. A glory is caused by the same optics as a rainbow plus diffraction.  
heiligenschein. 

From O.Fr. glorie, from  L. gloria  "great praise or honor," of uncertain origin. 

Šokuh, from Mid.Pers. škôh "magnificience, majesty, dignity; fear." 

gluon 
  '    
gluon (#) 
 
Fr.: gluon    

The hypothetical particle, in the   quantum chromodynamics theory, that carries the force between  
quarks. There are eight independent types of gluon. 

From glue (O.Fr. glu, from L.L.  glus "glue,"  from L. gluten "glue")  +   -on. 
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gnomon 
      
bâhu 
 
Fr.: gnomon    

1) A rod oriented in such a way that its shadow, cast by the Sun's rays, shows the hours on a  sundial; a 
style.  
2) A device used in ancient times onsisting of a vertical shaft used to measure the altitude of the Sun and 
hence to determine the time of day. 

From L. gnomon, from Gk. gnomon "carpenter's square, rule; indicator," literally "one who discerns," 
from gignoskein "to know, think,  judge," cognate with L. gnoscere, noscere "to come to know" (Fr. 
connaître; Sp. conocer); O.Pers./Av. xšn- "to know, learn, come to know, recognize;" Mid.Pers. šnâxtan, 
šnâs- "to know, recognize," dânistan "to know;"  Mod.Pers. šenâxtan, šenâs- "to recognize, to know," 
dânestan "to know;" Skt. jñ- "to recognize, know," jnti "he knows;" P.Gmc. *knoeanan; O.E. cnawan, 
E. know; Rus. znat "to know;" PIE base *gno- "to know." 

Bâhu "stick, staff; arm (from  the elbow to the shoulder)," related to bâzu "arm," Mid.Pers. bâzûk "arm;" 
Av. bzu- "arm;" cf. Skt. bhu- "arm, forearm," also "the shadow of the gnomon on a sundial; the bar of a 
chariot pole;" Gk. pechys "forearm, arm, ell;" O.H.G.  buog "shoulder;" Ger. Bug "shoulder;" Du. boeg; 
O.E. bôg, bôh "shoulder, bough;" E. bough " a branch of a tree;" PIE *bhaghu- "arm." 

gold 
   
 	    
talâ (#), zarr (#) 
 
Fr.: or    

A yellow,  ductile metal which occurs naturally in veins and alluvial  deposits associated with quartz or 
pyrite; symbol Au (L.  aurum "shining dawn."  Atomic number 79; atomic weight 196.9665; melting  point 
1,064.43°C; boiling point 2,808°C; specific  gravity 19.32 at 20°C. 

M.E., from O.E. gold, from  P.Gmc. *gulth-  (cf. O.H.G. gold, Ger. Gold, Du. goud, Dan. guld, Goth. gulþ), 
from PIE base *ghel-/*ghol-  "yellow,  green;" cf. Mod.Pers. zarr "gold,"  see below. 

Talâ "gold," variants tala,  tali.  
Zarr "gold;"  Mid.Pers. zarr; Av.  zaranya-, zarnu- "gold;" O.Pers. daraniya- "gold;"  cf. Skt. hiranya- 
"gold;" also Av.  zaray-, zairi- "yellow,  green;" Mod.Pers. zard "yellow;"  Skt. hari-  "yellow,  green;" Gk. 
khloe literally "young  green shoot;" L. helvus "yellowish, bay;" Rus. zeltyj "yellow;"   P.Gmc. *gelwaz; Du. 
geel; Ger. gelb; E. yellow. 

golden number 
    W:M	    
adad-e zarrin (#) 
 
Fr.: nombre d'or    

The number giving the position of any year in the lunar or   Metonic cycle of about 19 years. Each year 
has a golden number between 1 and 19. It is found by adding 1 to the given year and dividing by 19; the 
remainder in the division is the golden number. If there is no remainder the golden number is 19 (e.g., the 
golden number of 2007 is 13). 

Golden, adj. of   gold;   number. 

gossamer ring 

573
  
      
halqe-ye tanté 
 
Fr.: anneau ténu    

An extremenly faint and broad ring (in fact two  rings) of tiny particles around   Jupiter  lying just outside 
the main ring. 

Gossamer "a film of cobwebs floating in air in  calm clear weather; an extremely delicate variety of gauze, 
used esp. for veils," from M.E. gossomer, from gos "goose" + somer "summer." Possibly first used as 
name for late, mild autumn, a time when goose was a favorite dish, then transferred to the cobwebs 
frequent at that time of year;  ring. 

Halqé  ring;  tanté "cobweb, spider's web," from tanidan "to spin, twist, weave" (Mid.Pers.  tanitan; Av. 
tan- to stretch, extend;" cf. Skt. tan- to spin, stretch;" tanoti "stretches," tantram "loom;"  Gk. teinein "to 
stretch, pull tight;" L.  tendere "to stretch; PIE base *ten- "to stretch"), Pers. târ "string," tur "fishing  net, 
net, snare," and tâl "thread" (Borujerdi dialect) belong to this family;  variants tanta "cobweb," tanadu, 
tafen, kartané, kârtané, kâtené, Pashtu tanistah "cobweb;" cf. Skt. tantu- "cobweb, thread, string." 

Gould's Belt 
  	         
kamarband-e Gould (#) 
 
Fr.: ceinture de Gould    

A band of hot, young stars (O and B types) and molecular clouds that stretches around the sky. It is tilted 
by about 20 degrees with respect to the Galactic plane, and has a diameter of about 3000 light-years. 

Named after the American astronomer Benjamin A. Gould (1824-1896), who discovered it in 1879 by 
studying the distribution of the nearest luminous stars in space;  belt. 

govern (v.) 
  	     
faršâyidan 
 
Fr.: gouverner    

General: To rule over, to exercise authority.  
Science: To serve as or constitute a law for, e.g. physical laws governing star formation, the Universe, and 
so on.  
To regulate the speed of (an engine) with a governor. 

From O.Fr. governer "to govern," from  L. gubernare "to direct, rule, guide,"  originally  "to steer," from 
Gk. kybernan "to steer or pilot a ship" (the root of cybernetics). 

Faršâyidan, from Av.  fraxš(y)- "to establish authority, to deploy lordship," from  fra- "forward,  forth" 
(Av. pouruua- "first";   cf. Skt. p	 rva- "first,"  pra-  "before, formerly,"  Gk. pro; L.  pro; O.E. fyrst 
"foremost," superlative of fore, from  P.Gmc. *furisto; E. fore)  + xš(y)- "to rule, have power," xšayati 
"has power, rules," xšyô "power;" O.Pers. xša- "to rule," pati-xša- "to have lordship over," Xšyršan- 
"hero among kings" or "ruling  over heroes" the proper name of the Achaemenid emperor Helenized as 
Xerxes, upari.xšay- "to rule over," xšyaiya- "king;" Mid.Pers. šâh "king," pâdixšâ(y) "ruler;  powerful; 
authorative;" Mod.Pers. šâh "king," pâdšâh "protecting lord, emperor, monarch, king," šâyestan "to be 
worth, suit, fit;"  cf. Skt. ks- "to rule, have power," ksáyati "possesses;" Gk. ktaomai "I acquire," ktema 
"piece of property;" PIE base *tkeh- "to own, obtain." 

governor 
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  	 	    
faršâgar 
 
Fr.: régulateur    

A regulating device for maintaining uniform  speed regardless of changes of load, as by controlling the 
supply of gas, steam, fuel, etc. 

Agent noun from   govern (v.). 

graben 
  	     
foruzamin (#) 
 
Fr.: graben    

A block of the Earth's crust, bounded by two normal faults, that has dropped downward in relation to 
adjacent portions. 

Graben, from Ger. Graben "ditch, trench;" O.H.G.  graban "ditch,"  grab "grave, tomb;" Goth. graban 
"ditch;" P.Gmc. *graban;  cf. O.E. græf "grave, ditch;"  E. a grave; PIE base *ghrebh-/*ghrobh- "to  dig, to 
scratch, to scrape." 

Foruzamin, from foru-  + zamin. The first component foru- "down, downwards; below; beneath;" 
Mid.Pers. frôt "down, downwards;"  O.Pers. fravata "forward, downward;"  cf. Skt. pravát- "a sloping path, 
the slope of a mountain." The second component zamin, variant zami "earth, ground," from Mid.Pers. 
zamig "earth;" Av. zam- "the earth;" cf. Skt. ksam; Gk. khthôn, khamai "on the ground;" L. homo "earthly 
being" and humus "the earth" (as in homo sapiens or homicide, humble, humus, exhume); PIE root 
*dh(e)ghom "earth." 

gradient 
      
ziné (#) 
 
Fr.: gradient    

General: Degree of slope  
Physics: Change in the value of a quantity (as temperature, pressure) with change in a given variable.  
Math.: A differential  operator (symbol ∇)  that, operating upon a function of several variables, creates a 
vector whose coordinates are the partial derivatives of the function. 

From L. gradient-, gradiens, pr.p. of gradi  "to walk,  go," from grad-  "walk"  + -i- thematic vowel  + -ent 
suffix of  conjugation. 

Ziné "ladder, steps, stair" of unknown origin. 

gradual 
      
pâypây 
 
Fr.: graduel    

Proceeding, taking place, changing by small degrees. 

From M.L. gradualis,  from L.  gradus "step." 
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Pâypâyé "step by step," from pây, pâ "foot, step" (Mid.Pers. pâd, pây; Av. pad-; cf. Skt. pat; Gk. pos, gen. 
podos; L. pes, gen. pedis; P.Gmc. *fot; E. foot; Ger. Fuss; Fr. pied; PIE *pod-/*ped-). 

gradual burst 
        
belk-e pâypâyé 
 
Fr.: sursaut graduel    

A burst that happens gradually, in contrast to a sudden burst. 

  gradual;   burst. 

graduation 
  	    
darajé-bandi (#) 
 
Fr.: graduation    

Marking the scale of an instrument, e.g. the stem of a thermometer is graduated in degrees. 

From M.E. graduacion, from  M.L. graduation-,  from graduatus, from  graduare, from gradus "step." 

Daraje-bandi, from  darajé "degree," from Ar.  darajat "step, ladder." 

grain coagulation 
           
mâseš-e dâné 
 
Fr.: coagulation  des grains    

Sticking together of micron- to centimetre-sized grains occurring in the interstellar and protoplanetary 
environments to form larger grain agglomerates. 

  grain;    coagulation. 

grain evaporation 
  	      
boxâreš-e dâné 
 
Fr.: évaporation des grains    

Conversion of dust grains into smaller grains due to high environmental temperatures. 

  grain;    evaporation. 

grain formation 
          
diseš-e dâné 
 
Fr.: formation  des grains    

The process by which dust grains are assembled or produced. 

  grain;    formation. 
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grain growth 
  	      
ruyeš-e dâné (#) 
 
Fr.: croissance des grains    
The increase of dust grains to micron sizes in the interstellar environments due to various physical 
processes, for example mutual collisions and accumulation of ice mantles. 
 grain; growth, from grow, from M.E. growen, O.E. growan; cf. Du. groeien, O.H.G. grouwan (from 
root of grass) + -th a suffix forming nouns of action. 
Ruyeš, verbal noun of ruyidan, rostan "to grow," from Mid.Pers. rôditan, rustan "to grow;" Av. raod- "to 
grow, sprout, shoot," with fra- "to grow up, shoot forth;" cf. Skt. ruh- "to grow, develop, ascend, climb," 
rohati "grows," rudh- "to grow, sprout, shoot," rodhati "grows." 
grain mantle 
  	      
rupuš-e dâné (#) 
 
Fr.: manteau de grain    
A layer of icy molecules covering interstellar dust grains. 
 grain; mantle, from O.E. mentel "loose, sleeveless cloak," from L. mantellum "cloak," perhaps from a 
Celtic source. 
Rupuš "overgarment, cloak," from ru "surface, face; aspect; appearance" (Mid.Pers. rôy, rôdh "face;" Av. 
rao
a- "growth," in plural form "appearance," from raod- "to grow, sprout, shoot;" cf. Skt. róha- "rising, 
height") + puš "covering, mantle," from pušidan "to cover; to put on" (Mid.Pers. pôšidan, pôš- "to cover; 
to wear;" cf. Mid.Pers. pôst; Mod.Pers. pust "skin, hide;" O.Pers. pavast- "thin clay envelope used to 
protect unbaked clay tablets;" Skt. pavásta- "cover," Proto-Indo-Iranian *pauast- "cloth"). 
grain sputtering 
    93X!0      
osparâni-ye dâné 
 
Fr.: érosion des grains par pulvérisation    
The ejection of atoms from interstellar dust grains due to impact by gas ions, which leads to grain 
destruction. 
 grain; sputtering, from sputter "to spit with explosive sounds," cognate with Du. sputteren. 
Osparâni, verbal noun of osparândan, from os- "out of, outside,"  ex- + parândan "to eject," transitive 
of paridan "to fly" (from Mid./Mod.Pers. par(r) "feather, wing," Av. parna- "feather, wing;" cp. Skt. 
parna "feather," E. fern; PIE *porno- "feather"). 
gram 
  	    
geram (#) 
 
Fr.: gramme    
A unit of mass equal to one thousandth of a kilogram. 
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From Fr. gramme, from L.L. gramma "small  weight," from  Gk. gramma "small weight,"  originally  "letter 
of the alphabet," from stem of graphein "to draw, write." 

Geram, loanword from Fr. gramme, as above. 

grand unified theory (GUTs) 
  	     	    
negare-ye yegâneš-e bozorg (#) 
 
Fr.: théorie de la grande unification    

A class of gauge theories that unite the strong, electromagnetic, and weak interactions at high energy. 
Ultimately, it  is hoped that they can be extended to incorporate gravity. 

O.Fr. grant, grand, from L.  grandis "big, great," also "full-grown;"   unified, p.p. of    unify (v.);   theory. 

Negâré theory;  yegâneš, verbal noun of yegânestan unify (v.); bozorg great. 

granulation 
      
dâne-bandi 
 
Fr.: granulation    

The mottled appearance of the solar photosphere, caused by convection cells, resembling granules, rising 
from the interior of the Sun. Each granule has a mean size of about 1000 km and an upward velocity of 
about 0.5 km/sec. 

From   granule + -ation a combination of  -ate and -ion, used to form nouns from stems in -ate. 

Dâne-bandi, from dâné  grain + bandi  verbal noun of bastan, vastan "to bind, shut;" O.Pers./Av. band- 
"to bind, fetter," banda- "band, tie"  (cf. Skt. bandh- "to bind, tie, fasten;" PIE *bhendh-  "to bind;"  Ger. 
binden; E. bind). 

granule 
      
dânul 
 
Fr.: granule    

A tiny grain;  a small particle.  
One of the convective cells constituting the solar  granulation. 

From L.L. granulum  "small grain," from    gain +   -ule. 

graph 
  ()  -	: *) 	    
1) -negâr; 2) negâré (#) 
 
Fr.: 1) -graphe;  2) diagramme, graphique, graphe    

1) A suffix  meaning "drawn, written," specialized in meaning to indicate the instrument rather than the 
written product of the instrument.  
2) A visual representation of data that displays the relationship among variables, usually cast along X and 
Y axes. 
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1) A suffix,  from Gk. -graphos "(something) drawn  or written, one who draws or writes," from  graphein 
"to draw, write."  
2) As noun, short for graphic (formula),  from L. graphicus  "of painting or drawing,"  from Gk.  graphikos 
"able to draw or paint," from graph(ein)  "to draw, write"  + -ikos "-ic." 

1) As suffix, stem of negârdan, negâštan "to paint, write."  
2) Negâré, from negâr "picture, figure"  (verb negârdan, negâštan "to paint"), from prefix  ne-, O.Pers./Av. 
ni- "down; into"  (Skt. ni "down,"  nitaram "downward;"  Gk.  neiothen "from below;"  cf. E. nether; O.E. 
niþera, neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz; Du. neder; Ger. nieder; PIE 
*ni- "down,  below") + gâr,  from kar-, kardan  "to do, to make" (Mid.Pers. kardan; O.Pers./Av. kar-  "to do, 
make, build;" Av.  krnaoiti "he makes;" cf. Skt. kr- "to do, to make," krnoti "he makes, he does," karoti 
"he makes, he does," karma "act, deed;" PIE base kwer- "to do, to make"). 

graphic 
  	    
negârik 
 
Fr.: graphique    

(Adj.) Pertaining to the use of diagrams, graphs, mathematical curves, or the like.  
Math.: Pertaining to the determination of values, solution of problems, etc., by direct measurement on 
diagrams instead of by ordinary calculations.  
(n.) A product of the graphic arts, as a drawing or print. A computer-generated image. 

  graph +   ics. 

graphite 
  	     
gerâfit (#) 
 
Fr.: graphite    

A crystalline form  of carbon present in the interstellar medium. 

From Ger. Graphit, from Gk.  graph(ein) "to write,  draw,"   graph +  -it a suffix  of chemical compounds, 
equivalent to E. -ite. 

grating 
  	 ~  	    
turi, ~ -e parâš (#) 
 
Fr.: réseau    

Same as  diffraction grating. 

M.E. grating, M.L.  grata  "a grating," variant of crata,  from crat-, stem of cratis  "wickerwork." 

Turi, from tur  "fishing  net, net, snare," variants târ "thread, warp, string," tâl "thread" (Borujerdi dialect), 
cognate with tanidan, tan- "to spin, twist, weave" (Mid.Pers. tanitan;  Av. tan-  to stretch, extend;" Skt. tan- 
to stretch, extend;" tanoti "stretches," tantram "loom;"  tántra- "warp; essence, main point;" Gk. teinein "to 
stretch, pull tight;" L.  tendere "to stretch; Lith. tiñklas "net, fishing  net, snare," Latv. tikls "net;" PIE  base 
*ten- "to stretch"). 

grating angle 
    	    
zâviye-ye turi (#) 
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Fr.: angle de réseau    

The angle between the incident optical beam and the normal to the grating. It is the angle to which the 
grating must be set to place the desired wavelength at the center of the detector. 

  grating;    angle. 

grating efficiency 
  	  	    
kârâyi-ye turi (#) 
 
Fr.: efficacité de réseau    

The measure of the light intensity diffracted from a grating. 

  grating;    efficiency. 

grating groove 
  	  	    
šiyâr-e turi (#) 
 
Fr.: trait  du réseau, sillon ~ ~    

One of thousands of long, narrow indentations in the surface of a  diffraction grating. 

  grating;    groove. 

gravitate (v.) 
  	     
gerânidan (#) 
 
Fr.: graviter    

To move or tend to move under the influence of gravitational force. 

From L. gravitatus, p.p. of gravitâre,  from gravis  "heavy,"   gravity. 

Gerânidan, infinitive  of gerân,   gravity. 

gravitation 
  	     
gerâneš (#) 
 
Fr.: gravitation    

1) The universal phenomenon of attraction between material bodies.  Newton's law of gravitation.  
2) The act or process of moving under the influence of this attraction. 

Verbal noun of   gravitate (v.). 

gravitational 
  	     
gerâneši (#) 
 
Fr.: gravitationnel    
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Of or relating to or caused by  garvitation. 

Adj. of  gravitation. 

gravitational attraction 
  	   	    
darkešeš-e gerâneši 
 
Fr.: attraction gravitationnelle    

The force that pulls material bodies towards one another because of  gravitation. 

 gravitational;  attraction. 

gravitational collapse 
  	    	    
rombeš-e gerâneši (#) 
 
Fr.: effondrement gravitationnel    

Collapse of a mass of material as a result of the mutual  gravitational attraction of all its constituents. 

 gravitational;  collapse. 

gravitational constant 
    	    
pâyâ-ye gerâneši (#) 
 
Fr.: constante gravitationnelle    

A fundamental constant that appears in  Newton's law of gravitation. It is the force of attraction between 
two bodies of unit mass separated by unit distance (G = 6.668 x 10-8 dyn cm2 g-2). 

 gravitational;  constant. 

gravitational contraction 
  	  	    
terenješ-e gerâneši 
 
Fr.: contraction gravitationnelle    

Decrease in the volume of an astronomical object under the action of a dominant, central gravitational 
force. 

 gravitational;  contraction. 

gravitational encounter 
  		  	    
ruyâruyi-ye gerâneši 
 
Fr.: rencontre gravitationnelle    

An encounter in which two moving bodies alter each other's direction and velocity by mutual  
gravitational attraction. 

 gravitational;  encounter. 
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gravitational energy 
  	+  	    
kâruž-e gerâneši 
 
Fr.: énergie gravitationnelle    

Same as  gravitational  potential energy. 

  gravitational;    energy. 

gravitational equilibrium 
  	  	    
tarâzmandi-ye gerâneši (#) 
 
Fr.: équilibre  gravitationnel    

The condition in a celestial body when gravitational forces acting on each point are balanced by some 
outward pressure, such as radiation pressure or electron degeneracy pressure, so that no vertical motion 
results. 

  gravitational;    equilibrium. 

gravitational field 
    	    
meydân-e gerâneši (#) 
 
Fr.: champ gravitationnel    

The region of space in which   gravitational  attraction exists. 

  gravitational;    field. 

gravitational force 
  	  	    
niru-ye gerâneši (#) 
 
Fr.: force gravitationnelle    

The weakest of the four fundamental forces of nature. Described by  Newton's law of gravitation and 
subsequently by Einstein's  general relativity. 

  gravitational;    force. 

gravitational instability 
  	  	    
nâpâydâri-ye gerâneši (#) 
 
Fr.: instabilité  gravitationnelle    

The process by which fluctuations in an infinite medium of size greater than a certain length scale (the 
Jeans length) grow by self-gravitation. 

  gravitational;    instability. 

gravitational interaction 
  	+	  	    
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andaržireš-e gerâneši 
 
Fr.: interaction gravitationnelle    
Mutual attraction between any two bodies that have mass. 
 gravitational;  interaction. 
gravitational lens 
    	    
adasi-ye gerâneši (#) 
 
Fr.: lentille gravitationnelle    
A concentration of matter, such as a galaxy or a cluster of galaxies, that bends light rays from a 
background object, resulting in production of multiple images. If the two objects and the Earth are 
perfectly aligned, the light from the distant object appears as a ring from Earth. This is called an Einstein 
Ring, since its existence was predicted by Einstein in his theory of general relativity. 
 gravitational;  lens. 
gravitational mass 
  	  	    
jerm-e gerâneši (#) 
 
Fr.: masse gravitationnelle    
The mass of an object measured using the effect of a gravitational field on the object. 
 gravitational;  mass. 
gravitational potential energy 
  	+    	    
kâruž-e tavande-ye gerâneši 
 
Fr.: énergie potentielle gravitationnelle    
Energy that a body can acquire by falling through a gravitational field and that decreases as the kinetic 
energy increases. 
 gravitational;  potential;  energy. 
gravitational radiation 
    	    
tâbeš-e gerâneši (#) 
 
Fr.: rayonnement gravitationnel    
According to  general relativity, the energy transported by  gravitational waves. Gravitational 
radiation is to gravity what light is to electromagnetism. 
 gravitational;  radiation. 
gravitational redshift 
  	  	    
sorxkib-e gerâneši 

583
 
Fr.: décalage vers le rouge gravitationnel    

The change in the wavelength or frequency of electromagnetic radiation in a gravitational field predicted 
by general relativity. 

  gravitational;    redshift. 

gravitational slingshot 
    	    
falâxan-e gerâneši 
 
Fr.: fronde gravitationnelle    

Same as  gravity assist. 

  gravitational;  slingshot, from sling, from  M.E. slyngen, from O.N. slyngva "to  sling, fling"  + shot, 
from M.E., from  O.E. sc(e)ot, (ge)sceot; cf. Ger. Schoss, Geschoss. 

Falâxan "sling;"  from Av.  fradaxšana- "sling," fradaxšanya- "sling,  sling-stone;"   gravitational. 

gravitational wave 
    	    
mowj-e gerâneši (#) 
 
Fr.: ondes gravitationnelles    

A   space-time oscillation created by the motion of matter, as predicted by Einstein's  general 
relativity. Gravitational  waves are extremely weak even for the most massive objects like  supermassive 
black holes. 

  gravitational;    wave. 

gravitational-field  theory 
  	     	    
negare-ye meydân-e gerâneši (#) 
 
Fr.: théorie de champ gravitationnel    

A theory that treats gravity as a field rather than a force acting at a distance. 

  gravitational;    field. 

gravitino 
  	     
gerâvitino (#) 
 
Fr.: gravitino    

A hypothetical force-carrying  particle predicted by supersymmetry theories. The gravitino's spin would be 
1/2; its mass is unknown. 

From gravit(on) + (neutr)ino. 

graviton 
  	     
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gerâviton (#) 
 
Fr.: graviton    

A hypothetical elementary particle associated with the gravitational interactions. This quantum of 
gravitational radiation is a stable particle, which travels with the speed of light, and has zero rest mass, 
zero charge, and a spin of ± 2. 

From gravit(y)   gravity +   -on a suffix  used in the names of subatomic particles. 

gravity 
  	     
gerâni (#) 
 
Fr.: gravité    

1) The apparent force of  gravitation  on an object at or near the surface of a star, planet, satellite, etc.  
2) Same as  gravitation. 

From L. gravitatem (nom. gravitas)  "weight, heaviness," from gravis "heavy," from  PIE base *gwr- 
"heavy" (cf. Mod.Pers. gerân "heavy;" Av.  gouru- "heavy;"  Skt. guru- "heavy, weighty, venerable;" Gk. 
baros "weight," barys "heavy;"  Goth. kaurus "heavy"). 

Gerâni, noun of gerân "heavy, ponderous, valuable," from Mid.Pers. garân "heavy, hard, difficult;"   Av. 
gouru- "heavy" (in compounds), from Proto-Iranian  *garu-;  cognate with gravity, as above. 

gravity assist 
  	  	    
yâri-ye gerâneši 
 
Fr.: gravidéviation    

An important astronautical technique whereby a spacecraft takes up a tiny fraction of the gravitational 
energy of a planet it is flying by, allowing  it to change trajectory and speed. Also known as the slingshot 
effect or   gravitational  slingshot. 

  gravity; assist, from M.Fr.  assister "to stand by, help, assist," from L. assistere "assist, stand by," from 
  ad-"to" + sistere "to cause to stand," from PIE *siste-, from  *sta- "to stand" (cognate with Pers. istâdan 
"to stand"). 

Yâri "assistance, help; friendship," from Mid.Pers. hayyâr "helper," hayyârêh "help, aid, assistance," 
Proto-Itranian *adyva-bara-, cf. Av. aid	  - "helpful,  useful." 

gray 
  	     
xâkestari (#) 
 
Fr.: gris    

(n.) A color between white and black. (adj.) Having a neutral hue. 

O.E. græg, from P.Gmc. *græwyaz (cf. O.N. grar, O.Fris. gre, Du. graw,  Ger. grau). 

Xâkestari, "ash-colored," from xâkestar "ashes," from Mid.Pers. *xâkâtur, from  xâk "earth, dust" + âtur 
"fire,"  varaint âtaxš (Mod.Pers. âtaš, âzar, taš), from Av. tar-, r- "fire," singular nominative tarš-; 
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O.Pers. tar- "fire;" Av. aurvan- "fire priest;" Skt. átharvan- "fire  priest;" cf.  L. ater "black" 
("blackened by fire"); Arm.  airem "burns;"  Serb. vatra "fire;"  PIE base *ter- "fire." 

gray atmosphere 
  M  	 	  ~    
javv-e xâkestari, havâsepher-e ~ 
 
Fr.: atmosphère grise    

A simplifying  assumption in the models of stellar atmosphere, according to which the absorption 
coefficient has the same value at all wavelengths. 

  gray;   atmosphere. 

gray body 
       	    
jesm-e xâkestari (#) 
 
Fr.: corps gris    

A hypothetical body which  emits radiation at each wavelength in a constant ratio, less than unity, to that 
emitted by a black body at the same temperature. 

  gray;   body. 

grazing incidence 
  	   	    
forud-e barsâ 
 
Fr.: incidence rasante    

Light striking  a surface at an angle almost perpendicular to the normal. 

Grazing, from graze (v.) "to  touch or rub lightly  in passing," perhaps a transferred sense from graze "to 
feed," via a notion of cropping grass right down to the ground, M.E. grasen, O.E. grasian, from græs 
"grass;"   incidence. 

Forud  incidence; barsâ, adj. from barsâyidan, from  bar- "on, upon, up" (Mid.Pers.  abar; O.Pers. upariy 
"above; over, upon, according to;" Av. upairi  "above, over," upairi.zma- "located above the earth;" cf. 
Gk. hyper- "over, above;" L. super-; O.H.G. ubir  "over;"  PIE base *uper "over") + sâyidan, variants 
sâbidan "to bruise, file," pasâvidan "to touch"  (Khotanese sauy- "to rub;" Sogdian ps'w- "to touch;" Proto-
Iranian *sau- "to rub"). 

grazing occultation 
  	   	    
forupušân-e barsâ 
 
Fr.: occultation  rasante    

A special type of occultation that occurs when the star appears to pass tangentially on the edge of the 
Moon. The star grazes the limb of the Moon; hence, the name. 

  grazing incidence;   occultation. 

grazing-incidence telescope 
      	  	    
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teleskop bâ forud-e barsâ 
 
Fr.: télescope à incidence rasante    

A telescope design used for focusing extreme ultraviolet, X- and gamma-rays. Such short wavelengths do 
not reflect in the same manner as at the large incidence angles employed in optical and radio telescopes. 
Instead, they are mostly absorbed. To bring X-rays to a focus, one has to use a different approach from 
Cassegrain or other typical reflecting systems. In a grazing-incidence telescope, incoming light is almost 
parallel to the mirror surface and strikes the mirror surface at a very shallow angle. Much like skipping a 
stone on the water by throwing it at a low angle to the surface, X-rays may be deflected by mirrors 
arranged at low incidence angles to the incoming energy. Several designs of grazing-incidence mirrors 
have been used in various X-ray telescopes, including flat mirrors or combinations of parabolic and 
hyperbolic surfaces. To increase the collecting area a number of mirror elements are often nested inside 
one another. For example the Chandra satellite uses two sets of four nested grazing-incidence mirrors to 
bring X-ray photons to focus onto two detector instruments.   Bragg's law;   X-ray  astronomy. 

  grazing incidence;   telescope. 

great 
  	    
bozorg (#) 
 
Fr.: grand    

Unusual or considerable in degree, power, intensity, number, etc. 

O.E. great "big, coarse, stout," from W.Gmc. *grautaz  (cf. Du. groot, Ger. groß "great"). 

Bozorg "great, large, immense, grand, magnificient;" Mid.Pers. vazurg "great, big, high, lofty;"  O.Pers. 
vazarka- "great;" Av. vazra- "club,  mace" (Mod.Pers. gorz "mace"); cf. Skt. vájra- "(Indra's)  thunderbolt," 
vaja- "strength, speed;" L. vigere "be lively, thrive,"  velox "fast, lively,"  vegere "to enliven,"  vigil 
"watchful, awake;" P.Gmc. *waken (Du. waken; O.H.G. wahhen; Ger. wachen "to be awake;" E. wake); 
PIE base *weg- "to be strong, be lively." 

Great Attractor 
  	  	    
darkešande-ye bozorg 
 
Fr.: Grand  Attracteur    

A hypothesized large concentration of mass (about 1016 solar masses), some hundred million light years 
from Earth, in the direction of the Centaurus supercluster, that seems to be affecting the motions of many 
nearby galaxies by virtue of its gravity. 

  great;   attractor. 

great circle 
  	  	 	  ~    
parhun-e bozorg, dâyere-ye ~ 
 
Fr.: grand cercle    

A circle on a sphere whose plane passes through the center of the sphere. 

  great;   circle. 
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Great Red Spot 
    	  	    
lakke-ye sorx-e bozorg (#) 
 
Fr.: Grande tache rouge    

An anticyclonic storm on the planet Jupiter akin to a hurricane on Earth, but it is enormous (three Earths 
would fit  within its  boundaries) and it has persisted for at least the 400 years that humans have observed it 
through telescopes. 

  great;   red;   spot. 

Great Rift 
    	    
câk-e bozorg 
 
Fr.:    

An apparent fissure in the bright clouds of the Milky  Way between Cygnus and Sagittarius caused by a 
series of large, dark, overlapping clouds. 

  great; rift,  from M.E., from  O.N. ript  " to break an agreement" (cf. Dan., Norw. rift "cleavage"), from 
rifa "to  tear." 

Câk "fissure, rupture, cleft, crack." 

greatest eastern elongation 
  		  	  	    
bozorgtarin derâzeš-e xâvari 
 
Fr.: plus grande élongation est    

The Geatest  elongation of an inferior  planet occurring after sunset. 

Greatest, superlative of great;  eastern; elongation. 

greatest western elongation 
  		  	  	    
bozorgtarin derâzeš-e bâxtari 
 
Fr.: plus grande élongation ouest    

The Geatest  elongation of an inferior  planet occurring before sunrise. 

greatest western elongation = bozorgtarin derâzeš-e bâxtari     		 	  	  

Fr.: plus grande élongation ouest 
 
The Geatest  elongation of an inferior  planet occurring before sunrise.  
 
Greatest, superlative of  great;    western;   elongation. 
green 
      
sabz (#) 
 
Fr.: vert    
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A color intermediate in the spectrum between yellow and blue (wavelength between 5000 and 5700 Å). 
The color of most grasses and leaves while growing. 

Green, from O.E. grene, related to growan "to grow," from  W.Gmc. *gronja-  (cf. Dan. grøn, Du. groen, 
Ger. grün), from PIE base *gro- "to  grow." living  plants." 

Sabz "green," from Mid.Pers. sabz "green, fresh," related to sabzi "grass." 

green flash 
  	      
deraxš-e sabz (#) 
 
Fr.: rayon vert    

A brilliant  green color that occasionally appears on the upper limb of the Sun as it rises or sets. 

  green;   flash. 

greenhouse effect 
  34!0  	    
oskar-e garmxâné 
 
Fr.: effet de serre    

An increase in the Earth's surface temperature as heat energy from sunlight is trapped by the atmosphere. 
On average, about one third of the solar radiation that hits the Earth is reflected back to space. The Earth's 
surface becomes warm and emits infrared radiation. The greenhouse gases trap the infrared radiation, thus 
warming the atmosphere. Without the greenhouse effect the Earth's average global temperature would be -
18° Celsius, rather than the present 15° Celsius. However, human activities are causing greenhouse gas 
levels in the atmosphere to increase. 

  green; house, from O.E. hus "dwelling, shelter, house," from P.Gmc. *khusan (cf. O.N. hus; Du. huis; 
Ger. Haus);   effect. 

Oskar  effect; garmxâné "greenhouse," from garm, adj. of garmâ  heat + xâné "house," from Mid.Pers. 
xânak, xân, xôn; cf. L. cunae "cradle;" Gk. kome "village;" Pers. Aftari  dialect kiye "house, home;" PIE 
base *kei- "bed; to lie, to settle; beloved" (other cognates: P.Gmc. *khaim-; O.E. ham "dwelling, house, 
village;" E. home; Ger. Heim; L. civis "townsman;"  Fr. cité; E. city; Skt. iva- "auspicious, dear"). 

greenhouse gases 
    	  34!0  	    
gâzhâ-ye dârâ-ye oskar-e garmxâné 
 
Fr.: gaz à effet de serre    

Gases responsible for the greenhouse effect. These gases include: water vapor (H2O), carbon dioxide 
(CO2); methane (CH4); nitrous oxide (N2O); chlorofluorocarbons (CFxClx); and tropospheric ozone (O3). 

  greenhouse effect;  gas. 

Gregorian calendar 
  	  		    
gâhšomâr-e Gregori (#) 
 
Fr.: calendrier  grégorien    
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A solar calendar in which the year length is assumed to be 365.2425 solar days. It is now used as the civil 
calendar in most countries. The Gregorian Calendar is a revision of the Julian Calendar instituted in a 
papal bull by Pope Gregory XIII  in 1582. The reason for the calendar change was to correct for drift in the 
dates of signifigant religious observations (primarily Easter) and to prevent further drift in  the dates. 

Named after Pope Gregory XIII (1502-1585), an Italian, born Ugo Boncompagni, Pope from 1572 to 
1585, who ordered the reform of the Julian calendar;  calendar. 

Gregorian telescope 
  	  		   ~    
durbin-e Gregori, teleskop-e ~ (#) 
 
Fr.: télescope de Gregory    

A reflecting telescope in which the light rays are reflected from the primary mirror  to a concave secondary 
mirror, from which  the light is reflected back to the primary mirror  and through the central hole behind the 
primary mirror. Compare with  the   Cassegrain telescope, in which the secondary mirror is convex. 

Named after the Scottish mathematician and astronomer James Gregory (1638-1675), who devised the 
telescope, but did not succeed in constructing it;  telescope. 

grinding 
      
sâbeš 
 
Fr.: ébauchage    

A first step in making a telescope mirror, which consists of rubbing the glass blank with hard tools (glass, 
tile, or metal) and abrasive grit to produce a concave form.  figuring;    polishing. 

Grinding, verbal noun of grind,  from O.E. grindan,  forgrindan "destroy by  crushing," from P.Gmc. 
*grindanan (cf.  Du. grenden), from PIE *ghrendh-  "crushing" (cf. L.  frendere "to crush, grind;" Gk. 
khondros "granule, groats"). 

Sâbeš, verbal noun of sâbidan, variants sâyidan, pasâvidan "to touch" (Khotanese sauy- "to rub;" Sogdian 
ps'w- "to touch;" Proto-Iranian *sau-  "to rub"). 

grism 
  	     
grism (#) 
 
Fr.: grism    

An optical dispersing device used in a spectrograph. It is a combination of a prism and a grating, in the 
sense that the grating is placed side by side to one surface of a small-angle prism. 

Grism, from gr(ating)  + (pr)ism. 

grit 
      
šen (#) 
 
Fr.: grain  abrasif    

Abrasive particles or granules, classified into predetermined sizes, typically of Silicon Carbide or 
Aluminum  Oxide, used between the mirror and tile tool to grind the glass. 
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Grit, from  O.E. greot "sand, dust, earth, gravel," from P.Gmc. *greutan "tiny  particles of crushed rock" 
(cf. O.S. griot; O.N. grjot  "rock,  stone;" Ger. Grieß "grit, sand"); PIE base *ghreu- "to rub, pound, crush." 

Šen "sand, grit." 

groma 
  	     
gromâ 
 
Fr.: groma    

An instrument composed of a vertical staff and a horizontal cross with a plumb line at the end of each arm. 
It was used in ancient Roman empire to survey straight lines, squares, and rectangles. 

From L. groma, gruma, from Gk.    gnomon, possibly through Etruscan. 

groove 
  	    
šiyâr (#) 
 
Fr.: trait,  sillon    

  grating groove. 

Groove, from O.N. grod "pit,"  or M.Du.  groeve "furrow,  ditch," from P.Gmc. *grobo  (cf. O.H.G.  gruoba 
"ditch," Goth. groba  "pit, cave," O.E. græf "ditch"),  related to grave (n.). 

Šiyâr "furrow,  ploughed ground," from Av. karši-,  karša- "furrow,"  karšuii "plowed (land),"  related to 
Mod.Pers. kašidan/kešidan "to carry, draw, protract, trail, drag;" Mid.Pers. kešidan "to draw, pull;"  from 
Av. karš- "to draw;  to plow;" cf.  Skt. kars-, kársati "to pull,  drag, plough," karY	 - "furrow,  trench;" Gk. 
pelo, pelomai "to be in motion, to bustle;" PIE base kwels- "to plow." 

ground 
  ()  )  *)      
1) zamin; 2) zaminé (#) 
 
Fr.: sol, terrain    

1) The surface of the Earth; soil.  
2) The foundation or basis on which a belief or action rests. 

From O.E. grund "foundation, ground, surface of the earth," from P.Gmc. *grundus (cf. Du.  grond, Ger. 
Grund "ground, soil, bottom"). 

1) Zamin, variant zami "earth, ground," from Mid.Pers. zamig "earth;" Av.  zam- "the earth;" cf. Skt. ksam; 
Gk. khthôn, khamai "on the ground;" L. homo "earthly being" and humus "the earth" (as in homo sapiens 
or homicide, humble, humus, exhume); PIE root *dh(e)ghom "earth."  
2) Zaminé, from zamin + nuance suffix -é. 

ground state 
  
      
hâlat-e zaminé (#) 
 
Fr.: état fondamental    
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The lowest energy state of an atom, molecule, or ion, when all electrons are in their lowest possible energy 
levels, i.e. not excited. 

  ground;   state. 

ground-based observation 
        
nepâheš az zamin 
 
Fr.: observation au sol    

An astronomical observation carried out using a telescope on Earth, as opposed to that from an orbiting 
satellite. 

  ground; based, adj. of base, from O.Fr. bas, from L. basis "foundation," from  Gk. basis "step, 
pedestal," from bainein "to step;"   observation. 

Nepâheš observation; az "from,"    ex-; zamin  ground. 

group 
  	     
goruh (#) 
 
Fr.: groupe    

Any collection or  assemblage of persons or things; cluster; aggregation. e.g.  local group.  
Math.: In general, a system on which one binary operation can be performed, and which satisfies the 
axioms for closure, associativity, identity, and the axiom for inverses (negatives), but not necessarily the 
commutative axiom. 

From Fr. groupe "cluster, group," from It.  gruppo "cluster, packet, knot," likely  from P.Gmc. *kruppa 
"round mass, lump." 

Goruh "group," from  Mid.Pers. grôh "group, crowd." 

group (v.) 
  ()  	 ) *) 	    
1) goruhândan; 2) goruhidan 
 
Fr.: 1) grouper;  2) se grouper    

1) (v.tr.) To place or associate together in a group.  
2) (v.intr.) To be part of a group. 

Infinitive  from   group. 

group theory 
  	   	    
negareh-ye goruh (#) 
 
Fr.: théorie des groupes    

A branch of mathematics which studies symmetry, as described in the structures known as groups. This 
powerful formal method of  analyzing abstract and physical systems in which symmetry is present, has a 
very important use in physics, especially quantum mechanics. 
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 group;  theory. 

group velocity 
    	    
tondâ-ye goruh 
 
Fr.: vitesse de groupe    

The velocity of a wave packet (consisting of a collection of simple harmonic waves) as a whole.  phase 
velocity. 

 group;  velocity. 

grouping 
  	    
goruheš 
 
Fr.: groupement    

The act or process of uniting into groups.  
A collection of things assembled into a group.  
The occurence of several astronomical objects, usually of the same category, in a region of the sky. 

Verbal noun of  group (v.). 

Grus 
  ,9	0     
Dornâ (#) 
 
Fr.: Grue    

The Crane. A constellation in the Southern Hemisphere , located at 22h 30m right ascension, -45° 
declination. Its brightest star, of magnitude 1.7 and spectral typr B7. Abbreviation: Gru; genitive: Gruis 

From L. grus "crane;" akin to Gk. geranos "crane;" Welsh garan; Lith. garnys "heron, stork;" O.E. cran; 
E. crane. Named by Johann Bayer in 1603. 

Dornâ "crane," from Turkish, a bird of the family Gruidae. 

guide star 
  	  		    
setâre-ye râhbord 
 
Fr.: étoile de guidage    

A relatively bright star conveniently located in the field of view used for  guiding. 

Guide, from O.Fr. guider "to guide, lead," from Frankish *witan "show the way," from P.Gmc. *wit- "to 
know" (cf. Ger. weisen "to show, point out," wissen "to know;" O.E. witan "to see"). Cognate with Pers. 
bin- "to see" (present stem of didan "to see"); Mid.Pers. wyn-; O.Pers. vain- "to see;" Av. van- "to see;" 
Skt. veda "I know;" Gk. oida "I know," idein "to see;" L. videre "to see;" PIE base *weid- "to know, to 
see."  star. 

Setâré star; râhbord, verbal noun of râhbordan "to guide, conduct," from râh "way, path" (from 
Mid.Pers. râh, râs "way, street," also rah, ras "chariot;" from Proto-Iranian *ra-; cf. Av. raa- 
"chariot;" Skt. rátha- "car, chariot," rathy- "road;" L. rota "wheel," rotare "to revolve, roll;" Lith. ratas 
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"wheel;" O.H.G. rad;  Ger. Rad; Du. rad; O.Ir. roth;  PIE *roto-  "to run, to turn, to roll")  + bordan  "to 
carry, lead" (Mid.Pers. burdan, O.Pers./Av. bar- "to  bear, carry," barre "to bear (infinitive)," Skt. 
bharati "he carries," Gk. pherein, L. fero  "to carry;" PIE base *bher- "to  carry"). 

guider 
  	  		    
durbin-e râhbord 
 
Fr.: lunette guide    

Same as  guiding telescope. 

guiding 
  		    
râhbord 
 
Fr.: guidage    

A technique used in astronomical observations to keep the telescope tracking in pace with the rotational 
motion of the Earth. Guiding consists of maintaing the image of a stage motionless during the observation. 

Verbal noun of guide  guide star. 

guiding accuracy 
  	     		    
rašmandi-ye râhbord 
 
Fr.: précision du guidage    

The accuracy (expressed in arcseconds) with which the telescope follows the rotational motion of the 
Earth. 

  guiding;   accuracy. 

guiding telescope 
  	  		    
durbin-e râhbord 
 
Fr.: lunette de guidage    

A telescope which is attached to a second telescope being used for photographic purposes. The guiding 
telescope, mounted parallel to the optical axis of the main telescope, is used by the observer to keep the 
image of a celestial body motionless on a photographic plate. 

  guiding;   telescope. 

Guitar nebula 
     	    
miq-e gitâr 
 
Fr.: nébuleuse de la Guitare    

A nebula resembling a guitar produced by a  neutron star, which is travelling  at a speed of 1600 km per 
sec! The neutron star leaves behind a "wake" in the  interstellar medium, which just happens to look 
like a guitar (only at this time, and from our point  of view in space). The Guitar Nebula is about 6.5 light 
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years away, in the constellation  Cepheus, and occupies about an arc-minute in the sky, corresponding 
to about 300 years of travel for the neutron star. 

Guitar, ultimately  from Gk. kithara  "cithara," a stringed musical instrument related to the lyre, perhaps 
from Pers. sehtar "three-stringed," from sé "three" + târ  string.    nebula. 

gully 
      
âbkand (#) 
 
Fr.: ravin    

A trench or ravine worn away by running water in the earth. 

Gully, a variant of M.E. golet  "water channel," from O.Fr. goulet, dim. of  goule "throat, neck," from L. 
gula; cf. Mod.Pers. galu "throat," geri,  geribân "collar,"  gerivé "low  hill,"  gardan "neck;" Mid.Pers. 
galôg, griv "throat,"  gartan "neck," Av.  grv- "neck;" Skt. gala- "throat, neck," Gk. bora "food;" L. 
vorare "to devour;" PIE base *gwer- "to swallow, devour." 

Âbkand, literally "dug by  water," from âb "water"  (Mid.Pers. âb "water;" O. Pers. ap- "water;" Av.  ap- 
"water;" cf. Skt. áp- "water;"  Hitt.  happa- "water;" PIE p-, ab- "water, river;"  cf. Gk. Apidanos, proper 
noun, a river in Thessalia; L. amnis "stream, river" (from *abnis);  O.Ir. ab "river,"  O.Prus. ape "stream," 
Lith. upé "stream;" Latv. upe "brook")  + kand, contraction of kandé, p.p. of kandan "to dig" (Mid.Pers. 
kandan "to dig;" O.Pers. kan- "to dig," akaniya- "it  was dug;" Av.  kan- "to dig," uskn- "to dig out" ( 
ex- for prefix us-); cf. Skt. khan- "to  dig," khanati "he digs"). 

Gum Nebula 
         
miq-e Gâm 
 
Fr.: nébuleuse de Gum    

An immense emission nebula about 40° across lying toward the southern constellations  Vela and  
Puppis. It contains the  Vela pulsar  and the  Vela supernova remnant, and seems to be created by an 
outburst of ionizing radiation that accompanied a  supernova explosion. 

Named after its discoverer, the Australian astronomer Colin Stanley Gum (1924-1960);  nebula. 

Gunn-Peterson effect 
   34!0  -	    
oskar-e Gunn-Peterson 
 
Fr.: effet Gunn-Peterson    

The continuum trough observed in the spectra of high redshift quasars (z> 6) at the blue wing of their 
Lyman-alpha emission line (1216 Å). It is explained by the scattering of the radiation of the quasar by 
intergalactic neutral hydrogen on the line of sight. Because of the cosmological expansion, the quasar line 
is redshifted with respect to the continuum trough. The Gunn-Peterson opacity increases rapidly with 
redshift. It is interpreted as a strong evidence for the reionization of the Univers around z = 6. 

After James E. Gunn and Bruce A. Peterson who predicted the effect in 1965;  effect. 

gyrate (v.) 
  E:3Z    
leridan 
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Fr.: tournoyer    

To move in a circle or spiral, or around a fixed point; to revolve in  or as if in a spiral course. Close 
concepts:  revolve (	  );  rotate (	);   spin (). 

From L. gyratus, p.p. of gyrare "to  turn around," from L. gyrus "circle,"  from  Gk. gyros "circle, ring;"  PIE 
base *geu- "to bend, curve." 

Leridan, from Lori,  Laki  lerr "revolving,  whirling,  turning"  (lerr  dâye "to make rotate, to stir a liquid," 
lerese "to rotate, turn"), variant xer "circular, round"  (xer dâyen "to make turn"), maybe cognate with Gk. 
gyros "circle, ring,"  as above; variants in Mod.Pers. lulé "rolled-up, wound-up; tube," lulé kardan "to roll 
up, wind up;" Hamadâni lul "spiral,  twisted;" Kurd.  lûl "curly  (of hair),"  garda-lûl,  ~ lûlân "wind  that 
whirls dust." 

gyrofrequency 
  E<,I53Z    
lerbasâmad 
 
Fr.: fréquence gyromagnétique    

The frequency with which an electron or other charged particle executes spiral gyrations in moving across 
a magnetic field. 

Gyrofrequency, from gyro-,   gyrate (v.) +    frequency. 

gyroscope 
  ,A93Z 	    
lernemâ, carxešnemâ 
 
Fr.: gyroscope    

A device for measuring or maintaining orientation. Consisting of a rotating wheel so mounted that its axis 
can turn freely in certain or all directions, it is based on the principle of conservation of angular 
momentum. In physics this is also known as gyroscopic inertia or rigidity in  space. 

Gyroscope, from gyro-,   gyrate (v.) +   -scope. 

Lernemâ, from ler  gyrate (v.) + -nemâ  -scope; carxešnemâ, from carxeš rotation  + -nemâ. 

H I 
  H I    
H I 
 
Fr.: H I    

Atomic, neutral   hydrogen. 

From H, abbreviation of hydrogen + I "one" in  Roman number system, nomenclature convention 
representing neutral atoms. 

H I region 
  
  I H    
nâhiye-ye H I 
 
Fr.: région  H I    
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A region of neutral (atomic) hydrogen in interstellar space. At least 95 percent of interstellar hydrogen is 
H I. It emits radio waves that are 21 cm long. 

 H I;   region 

H II 
  H II    
H II 
 
Fr.: H II    

Ionized  hydrogen, that is a proton nucleus that has lost its unique electron. 

From H, abbreviation of hydrogen + II "two" in Roman number system, nomenclature convention 
representing singly ionized atoms. 

H II region 
  
  II H    
nâhiye-ye H II 
 
Fr.: région H II    

A type of  emission nebulae composed of very hot gas (about 104 K), mainly ionized hydrogen, created 
by the ultraviolet radiation of  massive stars. H II regions originate when O or early-type stars, born in 
 giant molecular clouds, start heating up the cold gas, causing it to become  ionized and "glow". The 
effective temperatures of the  exciting stars are in the range 3 x 104 to 5 x 104 K, and throughout the 
nebula hydrogen is ionized. Helium is  singly ionized, and other elements are mostly singly or  doubly 
ionized. Typical densities in the H II region are of the order 10 to 102 cm-3, ranging as high as 104 cm-3. 
Internal motions occur in the gas with velocities of order 10 km s-1. The spectra of H II regions are mainly 
composed of strong  H I recombination lines and  forbidden lines such as [O III], [O II], [N II]. See 
also  ionization-bounded H II region;  density-bounded H II region;  compact H II region;  
ultracompact H II region. 

 H II;   region 

H-R diagram 
  	  R-H    
nemudâr-e H-R 
 
Fr.: diagramme H-R    

Same as  Hertzsprung-Russell diagram. 

Short for  Hertzsprung-Russell diagram. 

habitable zone 
  	,90  	    
zonâr-e zistpazir 
 
Fr.: zone habitable    

A zone surrounding a star throughout which the conditions (mainly temperature, which depends on the 
parent star's luminosity and distance) are favorable for life as it can be found on Earth. Same as  
circumstellar habitable zone;  ecosphere. 
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Habitable, from O.Fr. habitation,  from L.  habitare "to live,  dwell,"  frequentative of habere "to have, to 
hold, possess," from PIE base *ghrebh- "to seize, take, hold, have, give, receive" (cf. Mod.Pers. gereftan 
"to take, seize;" Mid.Pers. griftan; O.Pers./Av. grab-  "to take, seize;" Skt. grah-, grabh- "to seize, take," 
graha "seizing, holding, perceiving;"  M.L.G.  grabben "to grab," from P.Gmc. *grab,  E. grab "to take or 
grasp suddenly").  zone 

haboob 
      
habub 
 
Fr.: haboub    

A type of intense dust storm that blows in the deserts of North Africa and Arabia, particularly severe in 
areas of drought. 

Haboob, from Ar. habub () "a wind which blows hard and raises the dust." 

Hadar (2 Centauri) 
  
	    
hazâr 
 
Fr.: Hadar    

A blue-white   giant  star of   spectral type B1 III  with a visual magnitude of V = 0.61 lying  in the 
constellation   Centaurus. Also called   Agena 

Hadar, from Ar.  haZâr (
	  ) "white  camel." 

Hazâr, loanword from Ar.,  as above. 

hadron 
  	    
hâdron (#) 
 
Fr.: hadron    

Any elementary particle which experiences the strong nuclear force. There are two sorts of hadrons: 
mesons, which have zero spin, and baryons, which have spin 1/2 or 3/2. 

Hadron, from Gk. hadr(os)  "thick, bulky"  + -on a suffix  used in the names of subatomic particles (gluon, 
meson, neutron), quanta (photon, graviton), and other minimal entities or components (magneton). 

hadron era 
  	  	    
dowrân-e hâdroni 
 
Fr.: ère hadronique    

The interval lasting until some 10-5 seconds after the Big Bang when the Universe was dominated by 
radiation and its temperature was around 1015 kelvins. It is preceded by  Planck era and followed by  
lepton era. 

  hadron;   era. 

hafnium 
      
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hâfnium (#) 
 
Fr.: hafnium    

A transition metal found in zirconium  ores. This silvery, ductile metal is used in control rods for nuclear 
reactors and in tungsten filaments and electrodes. Symbol: Hf; Atomic mass: 178.49; Atomic number: 72; 
melting point 2230°C; boiling  point 4602°C. 

Hafnium, from N.L.  Hafn(ia) "Copenhagen" + -ium. Hafnium  was first observed by the French chemist 
Georges Urbain in 1911 in rare earth samples. Subsequently, the Danish physicist Nils Bohr predicted 
hafnium's properties using his theory of electronic configuration of the elements. 

Haidinger fringes 
  	   	    
farizhâ-ye Haydinger (#) 
 
Fr.: franges d'Haidinger    

The interference fringes seen with thick plates near normal incidence. 

W. K. von Haidinger (1798-1871), Austrian  mineralogist and geologist;   fringe. 

hail 
  	     
tagarg (#) 
 
Fr.: grêle    

Precipitation in the form of nearly spherical or irregular pellets of  ice. Hail is associated with thunderstorm 
cells that have strong updrafts and relatively great moisture content. 

O.E. hægl, hagol, from W.Gmc. *haglaz (cf.  O.H.G. hagal, Ger. Hagel "hail"),  probably from PIE 
*kaghlo- "pebble"  (cf. Gk. kakhlex "round pebble"). 

Tagarg, from Mid.Pers. tagarg "hail." 

halation 
  	    
hâlegiri 
 
Fr.: halo    

1) In a cathode-ray tube, the glow surrounding a bright spot that appears on the fluorescent screen as the 
result of the screen's light being reflected by the front and rear surfaces of the tube's face.  
2) The effect in which a halo appears around the image of a bright object recorded on a photographic film 
or plate. It is produced by the fanlike pattern of light reflected through the emulsion by the medium's 
backing material. 

Halation, from  hal(o)  halo + -ation  a combination of -ate and -ion, used to form nouns from stems in -
ate. 

Hâlegiri,  from hâlé  halo + giri,  verbal noun of gereftan "to take, seize" (Mid.Pers. griftan,  Av./O.Pers. 
grab- "to take, seize," cf. Skt. grah-, grabh- "to  seize, take," graha "seizing, holding, perceiving," M.L.G. 
grabben "to grab," from P.Gmc. *grab,  E. grab "to take or grasp suddenly;" PIE base *ghrebh- "to 
seize"). 
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Hale-Bopp comet 
  	  - 	  ~    
donbâledâr-e Hale-Bopp, domdâr-e ~ (#) 
 
Fr.: comète de Hale-Bopp    

One of the brightest comets seen in the twentieth century, even though it came no closer to Earth than 1.32 
AU (on 22 March 1997). It  was visible to the naked-eye for many months. The nucleus of Hale-Bopp was 
estimated to be about 30 to 40 km across. Hale-Bopp has an orbital period of 2,380 years and is predicted 
to be seen again in AD 4377. 

Discovered independently by American amateur astronomers Alan Hale and Thomas Bopp on July 22, 
1995;   comet. 

half 
      
nim (#) 
 
Fr.: moitié, mi-,  demi-    

One of two equal or approximately equal parts of a divisible whole. 

M.E., from O.E. h(e)alf  "side, part," from P.Gmc. *khalbas "something divided"  (cf. M.Du.  half, Ger. 
halb, Goth. halbs "half"). 

Nim, nimé "half," from  Mid.Pers. nêm, nêmag "half;" Av. nama- "half;" cf. Sk. néma- "half." 

half moon 
      
nimé mâh (#) 
 
Fr.: demi-lune    

The moon when, at either quadrature, half its disk is illuminated. 

  half;   moon. 

half-life 
      
nim-zist 
 
Fr.: demi-vie    

The length of time required for half of a given quantity  of radioactive material to decay. 

  half;   life. 

half-power beamwidth (HPBW) 
     	     
pahnâ-ye tâbé dar nim-tavân 
 
Fr.: largeur  à mi-hauteur    

The angle between extreme points of the main lobe of an antenna pattern where the sensitivity of the 
antenna is half the value at the center of the lobe. This is the nominal resolving power of the antenna 
system. 

600
 half;   power;  beam;  width. 

half-wave plate 
        
tiqe-ye nin-mowj (#) 
 
Fr.: lame demi-onde    

A plate of optical material whose thickness is such that the phase difference between the extraordinary and 
ordinary rays after passing through the place is exactly one-half cycle. It can serve to rotate the plane of 
polarization of a light beam. 

 half;   wave;  plate. 

Halimede 
      
Hâlimedé 
 
Fr.: Halimède    

A retrograde irregular satellite of Neputune discovered in 2002. Also called Neptune IX. Halimede is 
about 62 kilometres in diameter. 

In Gk. mythology, one of the Nereids, the fifty daughters of Nereus and Doris. 

Halley's comet 
  	   	  ~    
dombâledâr-e Halley, domdâr-e ~ 
 
Fr.: comète de Halley    

The most famous comet orbiting around the Sun once every 76 years. Its earliest recoreded sighting is 
traced back to 240 BC in China. 

Named after the English astronomer Edmond Halley (1656-1742), who first computed its orbit and 
predicted its return in 1758;  comet. 

halo 
      
hâlé (#) 
 
Fr.: halo    

1) Meteo.: Rings or arcs that seem to encircle the sun or moon and are the result of the refraction of light 
through the ice crystals that make up cirrus clouds.  
2)  halo of Galaxy. 

Halo, from L. (acc.) halo, from Gk. halos "ring of light around the sun or moon." 

Hâlé, loanword from Ar. 

halo of galaxy 
        
hâle-ye kakekašân (#) 
 
Fr.: halo de galaxie    
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The diffuse, nearly spherical cloud of stars and globular clusters that surrounds a spiral galaxy. 

  halo;   galaxy. 

halo population 
  @C:30J      
porineš-e hâlé 
 
Fr.: population  du halo    

Old stars with very low metallicities  found in the halo of the Galaxy; also called population II. 

  halo;   population. 

halo ring 
  
  	    
halqe-ye hâlevâr 
 
Fr.: anneau de halo    

A component of the ring system of Jupiter, that is a thick inner torus of particles. It is probably dominated 
by submicron dust. 

  halo;   ring. 

Hâlevâr "halo-like,"  from  hâlé  halo + -vâr similarity  suffix;  halqé  ring. 

Hamal (/  Arietis) 
  [GAGF    
hamal (#) 
 
Fr.: Hamal    

The brightest star in the constellation  Aries. Hamal is a cool   giant  of   spectral type K2 with  a  
luminosity about 55 times that of the Sun and lies about 65 light-years away. 

Hamal, from Ar.,  shortened form of Ra's al-Hamal (	\
),     "the head of the sheep." 

Hamiltonian function 
  	       
karyâ-ye Hâmilton 
 
Fr.: fonction  de Hamilton    

A function that characterizes the total energy of a system in terms of generalized coordinates and momenta 
and can be used to obtain the dynamical equations of motion of the system. The Hamiltonian function 
plays a major role in the study of mechanical systems. 

After the Irish mathematician and physicist William  Rowan Hamilton  (1805-1865), who introduced the 
function;   function. 

Hamiltonian operator 
  		      
âpârgar-e Hâmilton 
 
Fr.: opérateur hamiltonien    
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The dynamical operator in quantum mechanics that corresponds to the Hamiltonian function in classical 
mechanics. 

  Hamiltonian  function;   operator. 

hard 
      
saxt (#) 
 
Fr.: dur    

Not soft; severe.  
Physics: Having relatively high energy (of a beam of particles or photons);   hard X-rays; opposed to  
soft. 

Hard, from O.E. heard "solid,  firm;  severe, rigorous," from P.Gmc. *kharthus (cf. Du. hard, O.H.G.  harto 
"extremely, very," Goth. hardus "hard"),  from PIE *kratus  "power, strength" (cf. Gk. kratos  "strength," 
kratys "strong"). 

Saxt "hard, strong, firm, secure, solid, vehement, intense," from Mid.Pers. saxt "hard, strong, severe;" Av. 
sak- "to understand or know a thing, to mark;" cf. Skt. akta- "able, strong," aknoti "he is strong," iksati 
"he learns." 

hard X-rays 
  	  X      
partowhâ-ye X-e saxt (#) 
 
Fr.: rayons X durs    

The short wavelength, high energy end of the electromagnetic spectrum. Hard X-rays are typically those 
with energies greater than around 10 keV. The dividing line between hard and soft X-rays is not well 
defined and can depend on the context. 

  hard;   X-rays. 

hardware 
  	    
saxt-afzâr (#) 
 
Fr.: matériel    

Any physical equipment. The physical equipment comprising a computer system; opposed to  software. 

  hard + ware, from M.E.,  from O.E. waru, from  P.Gmc. *waro  (cf. Swed. vara, Dan. vare, M.Du. were, 
Du. waar, Ger. Ware "goods"). 

Saxt-afzâr, from saxt  hard + afzâr "instrument, means, tool," from Mid.Pers. afzâr,  abzâr, awzâr 
"instrument, means," Proto-Iranian *abi-cra- or *upa-cra-, from cra-, cf. Av.  cr- "instrument, 
device, means" (Mid.Pers. câr, cârag "means, remedy;" loaned into Arm. aucar, aucan "instrument, 
remedy;" Mod.Pers. câré "remedy, cure, help"), from kar- "to  do, make, build;" krnaoiti "he makes" 
(Pers. kardan, kard- "to do, to make"); cf. Skt. kr- "to  do, to make," krnoti "he makes, he does," karoti "he 
makes, he does," karma "act, deed;" PIE base kwer- "to do, to make"). 

harmonic 
      
hamâhang (#) 
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Fr.: harmonique    

(adj.) Of, pertaining to, or noting a series of oscillations in which  each oscillation has a frequency that is 
an integral multiple of the same basic frequency.  
(n.) A wave motion, superimposed on a fundamental wave, having a frequency which is an integral 
multiple of the fundamental frequency.   overtone. 

From L. harmonicus, from Gk. harmonikos "harmonic,  musical," from harmonia  "agreement, concord of 
sounds," related to harmos "joint," arariskein "to  join together;" PIE base *ar- "to  fit together." 

Hamâhang, "harmonious, concordant," from ham- "together, with; same, equally, even" (Mid.Pers. ham-, 
like L. com- and Gk. syn- with neither of which  it is cognate. O.Pers./Av. ham-; Skt. sam-; also 
O.Pers./Av. hama- "one and the same," Skt. sama-; Gk. homos-; originally identical with PIE numeral 
*sam- "one," from *som-)  + âhang "melody, pitch, tune; harmony, concord," from Proto-Iranian  *hang-, 
from prefix - + *hang-, from  PIE base *sengwh- "to sing, make an incantation;" cf. O.H.G. singan; Ger. 
singen; Goth. siggwan; Swed. sjunga; O.E. singan "to chant, sing, tell in song;" maybe cognate with Gk. 
omphe "voice; oracle." 

harmonic motion 
         
jonbeš-e hamâhang (#) 
 
Fr.: mouvement harmonique    

A motion that repeats itself in equal intervals of time (also called periodic motion). 

  harmonic;   motion. 

harmonic oscillator 
  "G9 3?-      
navešgar-e hamâhang (#) 
 
Fr.: oscillateur  harmonique    

Any oscillating  particle in harmonic motion. 

  harmonic;   oscillator. 

Haro galaxy 
    	    
kahkešân-e Hâro (#) 
 
Fr.: galaxie de Haro    

A type of galaxies characterized by strong emission in the blue and violet regions of the spectrum. They 
are often elliptical or lenticular. 

Named after the Mexican astronomer Guillermo Haro (1913-1988), who first compiled a sample of these 
objects;  galaxy. 

Hartmann test 
    	    
âzmun-e Hârtman (#) 
 
Fr.: test de Hartmann    
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A way of testing the quality of  optical systems. In this method, incident rays from a point source are 
isolated by small holes in an opaque screen located close to the lens or mirror under test. Photographic 
plates are inserted into the beam within and beyond the focal region. The black dots on the exposed plates, 
which reveal differences of optical focus in the various zones of the lens or mirror, are analyzed to yield 
the objective's figure.   Shack-Hartmann wavefront sensor. 

Named after the German astronomer Johannes Hartmann (1865-1936), who developed the method.  
test. 

Harvard classification 
  	  		    
radeband-ye Hârvârd (#) 
 
Fr.: classification  de Harvard    

A classification of stellar spectra published in the Henry Draper catalogue, which was prepared in the 
early twentieth century by E. C. Pickering and Miss Annie Canon. It is based on the characteristic lines 
and bands of the chemical elements. The most important classes in order of decreasing temperatures are as 
follows: O, B,  A, F, G, K, M. 

Harvard, named for John Harvard (1607-1638), the English colonist, principal benefactor of Harvard 
College, now Harvard University.    classification 

harvest moon 
    			    
mâh-e xarman bardâri 
 
Fr.: lune de moisson    

The full moon that appears closest in time to the autumnal equinox. 

Harvest, from O.E. hærfest "autumn," from P.Gmc. *kharbitas  (cf. Du. herfst, Ger. Herbst "autumn"), 
from PIE *(s)kerp-  "to gather, pluck, harvest," from *(s)ker-  "to cut" (cf.  Skt. krpna- "sword, knife;" Gk. 
karpos "fruit;"  L. carpere "to  cut, divide, pluck;"  Av. kart- "to cut," Mod.Pers. kârd "knife,"  as below); 
  moon. 

Xarman "harvest; piled-up reaped corn," Qâyeni dialect xerma- "harvest;" Tabari kar "harvest" (karkub 
"corn-thresher"). Xarman may ultimately derive from  Proto-Iranian *kartman-,  from *kart-  "to cut,"  cf. 
Av. kart- to cut" (Skt. kart- "to  cut"), karta- "knife;"  Mid.Pers. kârt "knife;"  Mod.Pers. kârd + -man a 
common suffix (as in Av.  asman "stone, sky;" rasman- "column, rank;" nman- "name;" taoxman- 
"seed"). 

Hawking radiation 
    &    
tâbeš-e Hawking (#) 
 
Fr.: rayonnement de Hawking    

The radiation produced by a black hole when quantum effects are taken into account. In the intense 
gravitational field  generated by a black hole, virtual particles can "borrow" energy from their surroundings 
and temporarily become real. They manifest themselves in pairs of particles and anti-particles. One 
particle is sometimes consumed by the black hole while the other escapes. The escaping particle carries 
away a tiny fragment of the black hole's mass, the extra energy that allowed it to become real. Over long 
periods of time, the black hole will  eventually evaporate, losing all of its energy to escaping particles. 
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Named after the British physicist Stephen Hawking, born 1942, who provided the theoretical argument for 
its existence in 1974.  radiation. 

Hawking temperature 
    &    
damâ-ye Hawking 
 
Fr.: température de Hawking    

The temperature inferred for a black hole based on the  Hawking radiation. 

  Hawking radiation;    temperature. 

Hayashi track 
  	   	  ~    
râh-e Hayashi, râhak-e ~ 
 
Fr.: trajet  de Hayashi    

The path on the  Hertzsprung-Russell diagram that is followed  by a fully convective    protostar to 
reach the  main sequence. 

Named after the Japanese astrophysicist Chushiro Hayashi, born 1920.  track. 

haze 
      
nezm (#) 
 
Fr.: brume sèche    

A suspension of fine dust and/or smoke particles in the air. Invisible to the naked eye, the particles reduce 
visibility  by being sufficiently  numerous to give the air an opalescent appearance. 

Maybe from M.E. *hase, O.E. hasu, variant of haswa "ashen, dusky." 

Nezm "mist, fog, vapor." 

HD 5980 
      
HD 5980 
 
Fr.: HD  5980    

A remarkable   binary star system composed of   massive stars that is associated with NGC 346, the 
largest  H  II region + OB  star cluster in the  Small Magellanic  Cloud. HD  5980 is a rather complex 
system because it consists of at least three stars: two stars form an  eclipsing binary with a period of 
19.266 days, while the third component, an  O star, is detected by means of a set of absorption lines. 
Whether or not the third star is physically bound to the eclipsing binary remains currently unclear. HD 
5980 underwent an  LBV-type event in August 1994. Before the LBV  eruption, both components of the 
eclipsing binary already showed emission lines in their spectra and were thus classified as  Wolf-Rayet 
stars. However, as shown by the analysis of the spectra taken during and after the LBV event, at least the 
star that underwent the eruption was not a classical, helium-burning, Wolf-Rayet object, but rather a 
WNha star. This means a rather massive star with substantial amounts of hydrogen present in its outer 
layers. These WNha stars have  stellar wind properties that are intermediate between those of extreme 
  Of stars and classical  WN Wolf-Rayet stars. 
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 Henry Draper system;  number. 

HD 93129 
      
HD 93129 
 
Fr.: HD 93129    

A multiple  O-type star in the  Trumpler 14 cluster, which consists of at least three components. The 
main component, HD 93129A, is of spectral type O2 If*, a very rare hot star and the closest known O2 
star (Walborn et al. 2002). It is one of the most luminous stars known. HD 93129B, lying 2.7 arcsec apart, 
is an O3.5 V((f+)) type. Recent  HST observations have shown that component A is itself probably a 
double or  binary star with a separation of 0.055 arcsec. 

 HD number. 

HD number 
    DH    
adad-e HD (#) 
 
Fr.: numéro HD    

An identifying number assigned to the stars in the Henry Draper catalog. For example, the star Vega is 
HD 172167. 

 Henry Draper system;  number. 

head 
  	    
sar (#) 
 
Fr.: tête    

The nucleus and surrounding coma of a comet. 

Head, from O.E. heafod "top of the body," also "chief person," from P.Gmc. *khaubuthan (cf. O.S. hobid; 
Goth. haubiþ Ger. Haupt "head"), from PIE *kauput- "head" (cf. Skt. kaput-, kapala- "skull;" L. caput 
"head;" Pers. dialect Lori: kapu "head," kapulek "skull, middle of the head;" Pashto kaparay "skull"). 

Sar "head," soru, sorun "horn" (karnâ "a trumpet-like wind instrument," variant sornâ "a wind 
instrument"); Mid.Pers. sar "head," sru "horn;" Av. sarah- "head," sr	- "horn, nail;" cf. Skt. iras- "head, 
chief;" Gk. kara "head," karena "head, top," keras "horn;" L. cornu "horn," cerebrum "brain;" P.Gmc. 
*khurnaz (Ger. Horn, Du. horen; cognate with E. horn, as above, from PIE *ker- "head, horn;" O.E. horn 
"horn of an animal," also "wind instrument;" E. horn); PIE base *ker- "head, horn, top, summit." 

heat 
  	    
garmâ (#) 
 
Fr.: chaleur    

Energy possessed by a substance in the form of kinetic energy of atomic or molecular translation, rotation, 
or vibration. 

Heat, from O.E. hætu, hæto, from P.Gmc. *khaitin- "heat," from *khaitaz "hot" (cf. O.N. hiti, Ger. hitze 
"heat," Goth. heito "fever"). 
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Garmâ "heat, warmth," from Mid.Pers. garmâg; O.Pers./Av. garma- "hot, warm;" cf.  Skt. gharmah 
"heat;" Gk. thermos "warm;" L.  formus "warm, fornax "oven;"  P.Gmc. *warmaz; O.E. wearm; E. warm; 
O.H.G., Ger. warm; PIE *ghworm-/*ghwerm-  "warm." 

heat capacity 
    	    
gonjâyeš-e garmâyi (#) 
 
Fr.: capacité thermique    

The ratio of quantity of heat interaction to associated temperature change, usually at constant volume (CV) 
or constant pressure (CP). 

  heat;   capacity. 

heat conduction 
    	    
hâzeš-e garmâ 
 
Fr.: conduction de chaleur    

A type of   heat transfer by means of molecular agitation within  a material without any motion of  the 
material as a whole. 

  heat;   conduction. 

heat convection 
  	    	    
hambord-e garmâ (#) 
 
Fr.: convection de chaleur    

A type of   heat transfer involving  mass motion of a fluid  such as air or water when the heated fluid is 
caused to move away from the source of heat, carrying energy with it. 

  heat;   convection. 

heat shield 
  	   	  	 	    
separ-e garmâyi (#), garmâ-separ 
 
Fr.: bouclier  thermique    

A structure that covers the vulnerable surfaces of a spacecraft and protects them during reentry by heat 
absorption or ablation. 

  heat; shield, from O.E. scield, scild, related to sciell "seashell, eggshell," from P.Gmc. *skeldus (cf. 
Du. schild, Ger. Schild, Goth. skildus); PIE base *(s)kel- "to cut." 

Separ "shield," from Mid.Pers. spar "shield;"  cf. Skt. phalaka- "board, lath, leaf, shield," phálati  "(he) 
splits;" Gk. aspalon "skin, hide,"  spolas "flayed skin," sphalassein "to cleave, to disrupt;" O.H.G. spaltan 
"to split;"  Goth. spilda "board;" PIE base *(s)p(h)el- "to  split, to break off." 

heat transfer 
  	+  	    
tarâvâž-e garmâ 
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Fr.: transfert  de chaleur    

The spontaneous transportation of heat through matter, from a region of higher temperature to a region of 
lower temperature. 

  heat;   transfer. 

heaven 
      
âsmân (#) 
 
Fr.: ciel    

The sky or Universe as seen from the Earth; the firmament. Often used in the plural. 

From M.E. heven, O.E. heofon, possibly from P.Gmc. *khemina- (cf. M.L.G.  heben, O.N. himinn, Goth. 
himins, Du. hemel, Ger. Himmel "heaven, sky"); PIE base *kem-/*kam- "to cover." 

Âsmân, from Mid.Pers. âsmân "sky, heaven;" O.Pers. asman- "heaven;" Av. asman- "stone, sling-stone; 
heaven; cf. Skt. áman- "stone, rock, thunderbolt;" Gk. akmon "heaven, meteor, anvil;" Akmon was the 
father of Ouranos (Uranus), god of sky; Lith. akmuo "stone;" Rus. kamen; PIE base *akmon- "stone, sky." 
The link between the "stone" and "sky" concepts indicates that the sky had once been conceived as a stone 
vault by prehistoric Indo-Europeans. 

Heaviside layer 
        
lâye-ye Heaviside (#) 
 
Fr.: couche de Heaviside    

  Kennelly-Heaviside layer. 

English physicist Oliver Heaviside (1850-1925). 

heavy 
      
sangin (#) 
 
Fr.: lourd    

Of great weight; of great amount, quantity. 

M.E. hevi; O.E. hefig, from P.Gmc. *khabigas (cf.  O.N. hebig). 

Sangin "heavy, weighty; stony, like stone, hard," from sang "stone, rock" (Mid.Pers. sang; O.Pers. 
aanga-; Av. asenga- "stone" (related to Mod.Pers. âsmân "sky"  heaven); PIE *aken-) + -in adj. suffix. 

heavy element 
  	      
bonpâr-e sangin (#) 
 
Fr.: élément lourd    

In astrophysics, any element heavier than helium. Such elements are also referred to as "metals." 
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 heavy;  element. 

heavy hydrogen 
  	+      
hidrožen-e sangin (#) 
 
Fr.: hydrogène lourd    

 deuterium. 

 heavy;  hydrogen. 

heavy water 
        
âb-e sangin (#) 
 
Fr.: eau lourde    

Water in which the hydrogen is replaced by  deuterium. Deuterium Oxide (D2O). 

 heavy;  water. 

Hebrew calendar 
  	      
gâhšomâr-e yahud (#) 
 
Fr.: calendrier hébreu    

A  lunisolar calendar used by Jews for religious purposes. The year consists of 12 months alternating 
between 29 and 30 days, making a year of 354 days. In order to conform to the  solar year, a  leap 
month is included every third year. A month begins the day the new moon is first seen. The years are 
counted from the time of "creation," believed by Jewish theogicians to have occurred in the year 3761 
B.C. Also called  Jewish calendar. 

Hebrew, from O.E., from O.Fr. Ebreu, from L. Hebraeus, from Gk. Hebraios, from Aramaic 'ebhrai, 
corresponding to Heb. 'ibhri "an Israelite," literally "one from the other side," in reference to the River 
Euphrates, or perhaps simply denoting "immigrant;" from 'ebher "region on the other or opposite side;"  
calendar. 

Gâhšomâr calendar; yahud Jewish calendar. 

hect-, hecto- 
  -    
hekto- (#) 
 
Fr.: hecto-    

A prefix meaning hundred (102) used in the formation of compound words. 

From Fr., from Gk. hekaton "hundred." 

Hekto-, loanword from Fr., as above. 

height 
    	    
bolandi (#), bolandâ (#), farâzâ (#) 

610
 
Fr.: hauteur    

Distance upward from a given level to a fixed point. 

M.E., from O.E. hiehthu;    high + -th a suffix forming  nouns of action (e.g., birth) or abstract nouns 
denoting quality or condition (depth; length;  warmth). 

Bolandi, bolandâ "height,"  noun forms from boland "high,"  variants bâlâ "up, above, high, elevated, 
height," borz "height, magnitude" (it  occurs also in the name of the mountain chain Alborz), Lori dialect 
berg "hill,  mountain;" Mid.Pers. buland "high;"  O.Pers. baršan- "height;" Av.  barz- "high, mount," 
barezan- "height;" cf. Skt. bhrant-  "high;" L.  fortis "strong"  (Fr. & E. force);  O.E. burg, burh "castle, 
fortified  place," from P.Gmc. *burgs "fortress;"  Ger. Burg "castle," Goth. baurgs "city,"  E. burg, borough, 
Fr. bourgeois, bourgeoisie, faubourg); PIE base *bhergh- "high."  
Farâzâ, noun of farâz "above, up, upon, on the top, aloft," from Mid.Pers. farâz, farâc "forward, 
prominent, distinguished;" Av. frnk- (adj.) "turned towards the front,"  fraca (adv.) "forward,  forth,"  fraš 
(adv.) "forward, forth;  before;" Proto-Iranian *frnk-. 

heiligenschein 
  	       
sepant foruq 
 
Fr.: auréole, heiligenschein    

A diffuse bright  region surrounding the shadow that an observer's head casts on an irregular surface. It can 
be best observed on dewy reeds or grass. This phenomenon is reminiscent of the  glory, but without its 
color and regular structure. 

Heiligenschein, Ger., literally "saint's shining light,"  from  heiligen, from heilig  "holy,  sacred" (P.Gmc. 
*khailagas; M.H.G.  heilec; O.H.G. heilag; Goth. hailag;  O.N. heilagr;  O.E. halig; E. holy)  + Schein 
"glow, shine" (M.H.G.  schinen, O.H.G. skinan, P.Gmc. *skinanan; E. shine; cf. Mod.Pers. sâyé "shadow;" 
Mid.Pers. sâyak "shadow;" Av. a-saya- "throwing  no shadow;" Skt. chya- "shadow;" Gk. skia "shade;" 
Rus. sijat' "to shine;" PIE base *skai- "bright"). 

Sepant foruq, from sepant "holy" (Mid.Pers. spand "holy,"  Spandarmat "Holy Thought; 5-th day of the 
month; 12-th month of the year;" from Av.  spnta- "holy; beneficent," spntô.mainyav- "coming from or 
belonging to the holy spirit," spntô.tma- "holiest") + foruq "light, brightness" (related to rôšan "light; 
bright, luminous;" ruz "day,"  afruxtan "to  light, kindle;"  Mid.Pers. payrog "light,  brightness," rošn light; 
bright," rôc "day;"  O.Pers. raucah-; Av. raocana- "bright,  shining, radiant," raocah- "light,  luminous; 
daylight;" cf.  Skt. rocaná- "bright, shining,  roka- "brightness, light;"  Gk. leukos "white, clear;" L.  lux 
"light"  (also lumen, luna; E. light, Ger. Licht, and Fr. lumière; PIE base *leuk- "light,  brightness"). 

Heisenberg uncertainty principle 
  3GJ    	    
parvaz-e nâtâštigi-ye Heisenberg 
 
Fr.: principe  d'incertitude de Heisenberg    

The uncertainty in the measurement of the position and momentum of an elementary particle. The more 
precisely one quantity is known, the less certain the precision of the other. A similarly linked pair of 
quantities is the time and energy content in a volume of space. 

Named after Werner Heisenberg (1901-1976), the German physicist who in 1927 derived the uncertainty 
principle. In 1932 he was awarded the Nobel Prize in Physics; uncertainty, from   un- "not" +  
certainty;   principle. 
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heliacal rising 
  	  	    
barâyeš-e hurâné 
 
Fr.: lever héliaque    
The first rising of a star at dawn shortly before sunrise. The heliacal rising of Sirius played a significant 
role in ancient Egypt by heralding the annual flooding of the Nile. The event took place some 70 days 
after the star had been seen for the last time in the western horizon at sunset,  heliacal setting. 
Heliacal "pertaining to the sun," from Gk. heliakos "of the sun," from helios sun; cognate with Pers. 
hur;  helio-;  rising. 
Barâyeš rising; hurvâr "sunlike," since the star rises in the morning like the Sun, from hur "sun", 
variant xor; Mid.Pers. xvar "sun;" Av. hû-, hvar- "sun;" Skt. surya-; L. sol; O.H.G. sunna; Ger. Sonne; E. 
sun; PIE *sawel- "sun" + -âné similarity suffix. 
heliacal setting 
  	  	    
forušod-e hurâné 
 
Fr.: coucher héliaque    
The last visible setting of a star below the western horizon just after sunset. 
 heliacal rising;  setting. 
helicity 
  	    
picâri 
 
Fr.: hélicité    
1) In particle physics, the projection of the spin of an elementary particle on the direction of momentum.  
2) In fluid mechanics,  kinetic helicity.  
3) In magnetohydrodynamics,  magnetic helicity. 
From  helix +  -ity. 
helio- 
  	- 	- 	-    
hur- (#), xor- (#), xoršid- (#) 
 
Fr.: hélio-    
A combining form of Gk. helios "sun." 
Helio-, combining form of from Gk. helios "sun;" cognate with Persian hur "sun", variant xor and xoršid 
(Av. hvar-xšata- "shining sun"); Mid.Pers. xvar "sun;" Av. hû-, hvar- "sun;" Skt. surya-; L. sol; O.H.G. 
sunna; Ger. Sonne; E. sun; PIE *sawel- "sun." 
heliocentric 
  		 		    
hurmarkazi (#), xoršid markazi (#) 
 
Fr.: héliocentrique    
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Having or representing the Sun as a center. 
From  helio- +  center +  -ic. 
heliocentric cosmology 
    		    
keyhânšenâsi-ye hurmarkazi (#) 
 
Fr.: cosmologie héliocentrique    
A model of the Universe in which the Sun was centrally located. 
 heliocentric;  cosmology. 
heliocentric system 
  	+  		    
râžmân-e hurmarkazi 
 
Fr.: système héliocentrique    
A system in which the Sun is assumed to lie at its central point while the Earth and other bodies revolve 
around it. 
 heliocentric;  system. 
heliogram 
  	    
hurnegâšt (#) 
 
Fr.: héliogramme    
A record made by a  heliograph. 
 helio-; +  -gram. 
heliograph 
  		    
hurnegâr (#) 
 
Fr.: héliographe    
1) An instrument for photographing the Sun, consisting of a camera and a specially adapted telescope.  
2) A simple device using a mirror to reflect sunlight to a distant observer. By moving the mirror, flashes of 
light can be used to send coded messages. The heliograph was a highly effective instrument for 
instantaneous optical communication over 80km or more in the 19th century.  
3) Meteo.: An instrument which records the duration of sunshine and gives a quantitative measure of the 
amount of sunshine. 
 helio-; +  -graph. 
heliometer 
  	    
hursanj (#) 
 
Fr.: héliomètre    
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An instrument used to measure the angular separation of two stars that are too far apart to be included in 
the field of view of an ordinary telescope.  The instrument was originally designed for measuring the 
variation of the Sun's diameter at different seasons of the year. 
 helio- +  -meter. 
heliopause 
  		    
hurmarz 
 
Fr.: héliopause    
The meeting surface between the  solar wind and the space outside the solar environment where the 
interstellar medium begins. In other words, the boundary that separates heliosphere from interstellar 
space. 
From  helio- + pause "break, cessation, stop," from M.Fr. pause, from L. pausa "a halt, stop, cessation," 
from Gk. pausis "stopping, ceasing," from pauein "to stop, to cause to cease." 
Hurmarz, from hur helio- + marz "frontier, border, boundary," from Mid.Pers. marz "boundary;" Av. 
marza- "border, district," marz- "to rub, wipe;" Mod.Pers. parmâs "contact, touching" ( contact), mâl-
, mâlidan "to rub;" PIE base *merg- "boundary, border;" cf. L. margo "edge" (Fr. marge "margin"); 
P.Gmc. *marko; Ger. Mark; E. mark, margin. 
helioseismology 
  		    
hurlarzšenâsi 
 
Fr.: héliosismologie    
The branch of astrophysics that investigates the interior structure of the Sun by studying its surface wave 
oscillations. 
From  helio- +  seismology. 
heliosheath 
  	    
hurniyâm 
 
Fr.: héliogaine, gaine héliosphérique    
A presumed layer of interstellar gas between the  heliopause and the  bow shock caused by the  
solar wind. 
Heliosheath, from  helio- + sheath, from O.E. sceað, scæð, from P.Gmc. *skaithiz (cf. M.Du. schede, 
Du. schede, O.H.G. skaida, Ger. Scheide "scabbard"). 
Hurniyâm, from hur- "sun,"  helio-, + niyâm "sheath," from Proto-Iranian *nigma-, from ni- "down; 
into" (O.Pers./Av. ni- "down; into;" cf. Skt. ni "down," nitaram "downward;" Gk. neiothen "from below;" 
E. nether; O.E. niþera, neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz; Du. neder, 
Ger. nieder; PIE *ni- "down, below") + gma- "to go, to come" (Av. gam- "to come; to go," jamaiti 
"goes;" O.Pers. gam- "to come; to go;" Mod./Mid.Pers. gâm "step, pace," âmadan "to come;" cf. Skt. 
gamati "goes;" Gk. bainein "to go, walk, step;" L. venire "to come;" Tocharian A käm- "to come;" O.H.G. 
queman "to come;" E. come; PIE root *gwem- "to go, come"); cf. Skt. nigamá- "insertion, incorporation." 
heliosphere 
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  		    
hursepehr (#) 
 
Fr.: héliosphère    

The region of space around the Sun (spanning from 100 to 300 astronomical units) filled with charged 
particles stemming from the solar wind, within which  the Sun exerts a magnetic influence. It is bounded 
by the   heliopause. 

From   helio- +   sphere. 

heliostat 
  		    
hurdâštâr 
 
Fr.: héliostat    

An instrument consisting of a mirror moved by clockwork  for tracking  the movement of the Sun and 
reflecting the sunlight into a stationary solar telescope. A heliostat is similar to a   coelostat. 

Heliostat, from   helio-  + -stat prefix denoting something that stabilizes, keepes, fixes, from -stata, from 
Gk. -states "one that causes to stand," or statos "standing," from *sta- "to stand." 

Hurdâštâr, from hur-   helio- + dâštâr "holder,  maintainer," from dâštan "to hold,  maintain; to have; to 
possess;" Mid.Pers. dâštan; O.Pers./Av. dar- "to hold, keep back, maitain, keep in mind;" cf. Skt. dhr-, 
dharma- "law;"  Gk. thronos "elevated seat, throne;" L. firmus "firm,  stable;" Lith. daryti  "to make;" PIE 
base *dher- "to hold, support." 

helium 
      
helium (#) 
 
Fr.: hélium    

Chemical element; symbol He; atomic number 2; atomic weight 4.0026; melting point below -272°C at 26 
atmospheres pressure; boiling point -268.934°C at 1 atmosphere pressure. 

Helium, from Gk. helios "sun;"  cognate with Persian hur "sun", variant xor; Mid.Pers. xvar "sun;" Av.  hû-, 
hvar- "sun;" Skt. surya-; L.  sol; O.H.G. sunna; Ger. Sonne; E. sun; PIE *sawel- "sun." The element was 
discovered by spectroscopy during a solar eclipse in the Sun's chromosphere in 1868 by the French 
astronomer Pierre-Jules-Cesar Janssen (1824-1907). 

helium burning 
        
suzeš-e heliyom 
 
Fr.: combustion de l'hélium    

The stage in the evolution of a star, after the exhaustion of hydrogen, when the star produces its energy by 
the fusion of helium into carbon and oxygen. 

  helium; burning, from  burn, M.E. birnen, from  O.E. byrnan (v.intr.),  bærnan (v.tr.); akin to O.H.G. 
brinnan "to burn." 

Heliyom  helium; suzeš, vebal noun of suxtan, suzidan burn (v.). 
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helium flash 
  	      
deraxš-e heliom (#) 
 
Fr.: flash de l'hélium    

The sudden onset of helium burning in the core of an intermediate mass star that has exhausted its 
hydrogen and has become a  red giant. With a  degenerate core, the temperature increases but the 
pressure does not. Thereore, the core cannot expand and cool, so the temperature continues to rise. When 
it approaches 100,000,000 K, helium will begin to fuse into carbon in the   triple-alpha  process. 

  helium;   flash. 

helium-argon calibration 
     -	    
kabizeš-e heliyom-ârgon 
 
Fr.: calibration  hélium-argon    

A wavelength calibration of astronomical spectra using a helium-argon light source. 

  helium;   argon;    calibration. 

helium-argon lamp 
    -	    
lâmp-e heliyom-ârgon (#) 
 
Fr.: lampe hélium-argon    

A comparison light source containing the known spectral lines of helium and Argon. 

  helium;   argon;    lamp. 

helix 
  	    
picâr 
 
Fr.: hélice    

A curve which lies on a cylinder or cone, so that its angle to a plane perpendicular to the axis is constant. 

From L. helix "spiral,"  from Gk. helix  (genitive helikos), related to eilein "to turn, twist,  roll." 

Picâr "that which  twists," from pic,  present stem of picidan "to twist, entwine, coil"  + -ar agent noun 
suffix (on the model of parastâr,  padidâr, dustâr, xâstâr). 

helmet streamer 
  	    	    
derafšak-e xudvâr 
 
Fr.: grand jet  en bulbe, ~ ~ en casque prussien    

A large-scale coronal structure with apparent cusp, seen during a solar eclipse. They usually arise from 
sunspots and active regions, so at the base of a helmet streamer one will often find a prominence.  They 
form magnetic loops that connect the sunspots and suspend material above the surface of the Sun.  The 
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magnetic field lines trap the material to form the streamers. The action of the solar wind is at the origin of 
the peak feature. 

Helmet, from M.Fr. helmet, diminutive  of helme "helmet," from Frank. *helm  (cf. O.H.G. helm "helmet"), 
from P.Gmc. *khelmaz, from PIE *kel-  "to cover, to hide."   streamer. 

Xudvâr "helmet-like,"  from O.Pers. xaudâ- "hat, cap," tigra-xauda- "wearing the pointed cap" (as is 
shown in the sculpture of Skunkha the Scythian at Behistan); Av. xao
a- "hat, cap, helmet;" Ossetic xodä; 
Arm. (borrowed) xoir  "headband" + -vâr similarity  suffix;  derafšak  streamer. 

hematite 
      
hemâtit (#) 
 
Fr.: hématite    

A mineral that is often found in meteorites. It is an oxide of iron  (Fe2O3) that is similar to magnetite. It 
does not attract a magnet. When it is rubbed against an object harder than itself, it leaves a reddish-brown 
stain. Hematite is also sometimes called bloodstone. 

From M.Fr. hematite, from L.  hæmatites, from Gk. haimatites lithos "bloodlike stone," from  haima (gen. 
haimatos) "blood" + lithos "stone." 

hemeralopia 
  		    
ruzkuri (#) 
 
Fr.: héméralopie    

A defect of the eyes in which sight is normal in the night or in a dim light  but is abnormally poor or 
wholly absent in the day or in a bright light. Also  called day blindness. Opposite of  nyctalopia 

From N.L., from  Gk hemeralop- (stem of hemeralops having such a condition, from hemer(a) "day" + 
al(aos) "blind"  + -ops having such an appearance) + -ia a noun suffix. 

Ruzkuri, from ruz  day + kur "blind"  (Mid.Pers.  kôr "blind")  + -i a suffix  of nouns. 

hemisphere 
  	      	      
nimsepehr (#), nimkoré (#) 
 
Fr.: hémisphère    

Half of a sphere bounded by a great circle, especially one of the halves into which the earth or the celestial 
sphere is divided. 

From L. hemisphærium, from Gk. hemisphairion, from hemi- "half,"  (from  PIE base *semi-; cf. Skt. sami, 
L. semi-, O.H.G. sami- "half,"  and O.E. sam-) + sphaira sphere. 

From nim-  half + sepehr, koré  sphere. 

Henry Draper system 
  	+  	 		    
râžmân-e Henry Draper 
 
Fr.: système de Henry Draper    
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A catalog of stars in which every star is classified by its stellar spectrum. This sytem is named for the 
astronomer Henry Draper, but was cataloged by Annie J. Cannon (225,300 stars), and later extended by 
Margaret W. Mayall. 

Henry Draper (1837-1882), an American pioneer of astronomical spectroscopy who established the 
observing techniques and program for the work that would bear his name when published, seven years 
after his early death;  system. 

hepta- 
  -    
haft- (#) 
 
Fr.: hepta-    

A combining form  meaning "seven." 

From Gk. hepta "seven;" cognate with L. septem; Pers. haft, as below;" Du. zeven, O.H.G. sibun, Ger. 
sieben, E. seven. 

Haft-, from haft "seven;"  Mid.Pers. haft; Av. hapta; cf. Skt.  sapta; Gk. hepta, L. septem; PIE *septm. 

heptagon 
  	      
haftbar, haftguš (#) 
 
Fr.: heptagone    

A polygon with  seven angles and seven sides. 

From Gk. heptagonos "severn-cornered," from  hepta- + gonos, from gonia "angle,"  related to gony 
"knee;" L. genu "knee," cuneus "a wedge;" Av. žnu- "knee;" Mod.Pers. zânu "knee," Skt. janu- "knee," 
kona- "angle, corner;" PIE base *g(e)neu-, see below. 

Haftbar "seven-sided," from haft "seven,"   hepta- + bar  "side; breadth; breast" (Mid.Pers. var "breast;" 
Av. vouru "wide,  broad, extended" (vourucašni- "looking far"), related to varah- "breast;" cf. Skt. urú- 
"wide, broad," úras- "breast;" Gk. eurus "wide,  broad;" PIE base uer-, ueru-s"wide, broad"); haftguš 
seven-cornered," from haft + guš "corner, angle," Mid.Pers. gošak "corner." 

Herbig star 
  	   	    
setâre-ye Herbig (#) 
 
Fr.: étoile de Herbig    

A young star of   spectral type A or B showing    emission lines in its spectrum. 

Named after George H. Herbig (1920-);   star. 

Herbig-Haro object 
  	  	-	    
barâxt-e Herbig-Haro 
 
Fr.: objets Herbig-Haro    

A small patch of nebulosity in a star-forming region, created when fast-moving jets of material (with 
speeds up to about 1000 km per sec) from a newborn star collide with the interstellar medium. 
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Named after George H. Herbig (1920-) and Guillermo Haro (1913-1988), who first in  1940s studied them 
in detail and recognised that they were a by-product of the star formation process;  object. 

Hercules 
  	 	 	     
Herâkles (#), Herkul (#), bar zânu nešasté (#) 
 
Fr.: Hercule    

An ancient constellation (right ascension about 17h, declination 30° north), one of the largest in the sky, 
which is located between  Lyra  and  Corona  Borealis. It is traditionally  depicted as the hero Hercules 
in a kneeling position. There are no very bright stars in Hercules, the brightest one is  Rasalgethi, a 
variable   red supergiant of magnitude about 3.5. Abbreviation: Her; Genitive:  Herculis. 

L. Hercules, from Gk. Heracles "glory  of Hera," the most popular hero of Gk. mythology,  son of Zeus and 
the woman Alcmena, who the god seduced in the shape of her husband Amphitryon, king of Thebes. 

Herâkles, as above; Herkul, from Fr. Hercule, as above; Arabicized name of the constellation: 	. 
Other Ar. renderings: (al-jâthi,  jâthi 'alâ  rukbataihi (Q Q 	) "the kneeling 
one," râqes (	1)  "the dancing one."  
Bar zânu nešasté "the kneeling one," Pers. descriptive rendering of the Gk. mythological figure, by the 
famous 11-th century astronomer Biruni. 

Hercules cluster 
    	 ~ 	    
xuše-ye Herâkles, ~ Herkul 
 
Fr.: amas d'Hercule    

A small, irregular cluster of galaxies with  fewer than 100 galaxies in its core. It has no strongly dominant 
central galaxy and is notable for the high proportion of spirals. It lies some 500 million light-years  away in 
the constellation   Hercules; also known as Abell 2151. 

  Hercules;   cluster. 

Hermitian conjugate 
     /L<	      
hamyuq-e Hermiti 
 
Fr.: conjugé hermitien    

Math.: The Hermitian conjugate of an m by n matrix A is the n by m matrix A* obtained from A by taking 
the  transpose and then taking the complex conjugate of each entry. Also called adjoint matrix, 
conjugate transpose.  Hermitian  operator. 

Hermitian, named in honor of the Fr. mathematician Charles Hermite (1822-1901), who made important 
contributions to number theory, quadratic forms, invariant theory, orthogonal polynomials, elliptic 
functions, and algebra. One of his students was Henri Poincaré;  conjugate. 

Hermitian operator 
  		   /L<	     
âpârgar-e Hermiti 
 
Fr.: opérateur hermitien    

An operator A that satisfies the relation A = A*, where A* is the adjoint of A.  Hermitian  conjugate. 
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 Hermitian conjugate;  operator. 

Herschel Satellite 
  	  	    
mâhvâre-ye Herschel 
 
Fr.: Satellite Herschel    

A European Space Agency (ESA) mission to perform imaging photometry and spectroscopy in the  far 
infrared and  submillimeter regions of the electromagnetic spectrum, covering approximately the 55-
672 µm range. In fact Herschel is the first space facility dedicated to these wavelength ranges. It carries a 
3.5 m diameter passively cooled mirror. The science payload complement - two cameras/medium 
resolution spectrometers (PACS and SPIRE) and a very high resolution heterodyne spectrometer (HIFI) - 
are housed in a superfluid helium cryostat. Herschel was launched on 14 May 2009, together with the  
Planck Satellite. Its observing position lies at the L2  Lagrangian point, some 1.5 million km from 
Earth. Herschel is designed, among other things, to study the formation of galaxies in the early Universe, 
and to investigate the formation of stars and their interaction with the  interstellar medium. 

Named jointly after Sir William Herschel (1738-1822), German-born English astronomer, the discoverer 
of the  infrared radiation and planet  Uranus, and his sister and observing partner Caroline;  
satellite. 

hertz (Hz) 
  	    
hertz (#) 
 
Fr.: hertz    

The SI unit of frequency, defined as a frequency of 1 cycle per second. 

After Heinrich Rudolf Hertz (1857-1894), the German physicist, who made several important 
contributions to the study of electromagnetism. 

Hertzsprung gap 
    		    
gâf-e Hertzsprung 
 
Fr.: trou de Hertzsprung    

A region of the  Hertzsprung-Russell diagram, between the  main sequence and the  giant branch, 
occupied by very few stars. It corresponds to a very short period in stellar evolution. 

Named after the Danish astronomer Ejnar Hertzsprung (1873-1967), who first noticed this phenomenon; 
 gap 

Hertzsprung-Russell diagram 
  	  		-	    
nemudâr-e Hertzsprung-Russell (#) 
 
Fr.: diagramme de Hertzsprung-Russell    

A display of stellar properties using a plot of  effective temperature (or instead  color or  spectral 
type) versus  luminosity (or  absolute magnitude). 

Named after the Danish astronomer Ejnar Hertzsprung (1873-1967) and the American Henry Norris 
Russell (1877-1957), who independently developed the diagram;  diagram. 

620
Hesperian era 
  	  	    
dowrân-e hesperisi 
 
Fr.: ère hespérienne    

The Martian geologic era after the Noachian Era which lasted from about 3500 million to 2500 million 
years ago. During this period Martian climate began to change to drier, dustier conditions. Water that 
flowed on the Martian surface during the Noachian Era may have frozen as underground ice deposits, and 
most river channels probably experienced their final flow episodes during this era.  Noachian era;  
Amazonian era. 

Named after the Martian plains of Hesperis;  era. 

Hesperus 
  	       
setâre-ye šâmgâh (#) 
 
Fr.: étoile du soir    

An   evening star, especially the planet Venus in its appearance as the evening star. 

M.E., from L.,  from Gk. hesperos "evening, western;"   west. 

Setâre-ye šâmgâh "evening star," from setâré star + šâmgâh "evening," from šâm "evening, evening 
meal" + gâh "time." The first  component, šâm, from Mid.Pers. šâm "evening meal, supper," from Av. 
xšfnya- "evening meal," from Av. xšap-, xšap-, xšapan-, xšafn- "night" (O.Pers. xšap- "night," Mid.Pers. 
šap, Mod.Pers. šab "night"); cf. Skt. ksap- "nigh, darkness;" Hittite ispant- "night."  The second component 
gâh "time," Mid.Pers. gâh, gâs "time," O.Pers. gu-, Av. gtav-, gtu- "place, throne, spot;" cf. Skt. 
gâtu- "going, motion; free space for moving; place of abode;" PIE *gwem- "to  go, come." 

hetero- 
  	-    
degar- (#) 
 
Fr.: hétéro-    

Prefix denoting "other, different." 

From Gk. heteros "the other (of two), another, different;"shigh 

Degar "another, other;" from Mid.Pers. dit,  ditikar "the  other, the second;" O.Pers. duvitiya- "second," Av. 
daibitya-, bitya- "second;" Skt. dvitiya-  "second," PIE *duitiio-  "second." 

heterodyne receiver 
  	    	    
girande-ye heterodini (#) 
 
Fr.: récepteur hétérodyne    

A radio receiver using the heterodyne technique in which the frequency of an incoming signal is changed 
by adding it to a signal generated within the receiver to produce fluctuations or beats of a frequency equal 
to the difference between the two signals. 

Heterodyn, from   hetero- + -dyne, from Gk. dynamis  dynamics;   receiver. 
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hidden mass 
  	      
jerm-e penhân (#) 
 
Fr.: masse cachée    
Same as  missing mass, nonluminous matter, or  dark matter. 
Hidden, from M.E., from O.E. hydan, from W.Gmc. *khuthjanan, from PIE *keudh- (cf. Gk. keuthein "to 
hide, conceal"), from base *(s)keu- "to cover, conceal."  mass. 
Jerm mass; penhân "hidden," from Mid.Pers. pad nihân, from pad "to, at, for, in" (from O.Pers. paity; 
Av. paiti "to, towards, in, at;" cf. Skt. práti; Gk. poti) + nihân "concealment, secrecy, hiding place" 
(Mod.Pers. nahân), from Proto-Iranian *ni-dna-, from ni- "down; into" (O.Pers./Av. ni- "down; into;" cf. 
Skt. ni "down," nitaram "downward;" Gk. neiothen "from below;" E. nether; O.E. niþera, neoþera "down, 
downwards, below, beneath," from P.Gmc. *nitheraz; Du. neder, Ger. nieder; PIE *ni- "down, below") + 
d- "to put; to establish; to give" (dadâiti "he gives;" cf. Skt. dadâti "he gives;" Gk. didomi "I give;" L. do 
"I give;" PIE base *do- "to give"). 
hierarchial clustering 
        
xušé bandi-ye pâygâni 
 
Fr.: groupement hiérarchique    
A model in which a system of self-gravitating particles will gradually aggregate into larger and larger 
gravitationally bound groups and clusters. 
 hierarchy;  clustering. 
hierarchial cosmology 
        
keyhânšenâsi-ye pâygâni 
 
Fr.: cosmologie hiérarchique    
A cosmology characterized by clustering of galaxy clusters in increasingly larger systems. 
 hierarchy;  cosmology. 
hierarchial structure formation 
    	      
diseš-e sâxtâr-e pâygâni 
 
Fr.: formation de structures hiérarchiques    
A cosmological model in which the smallest gravitationally bound structures (quasars and galaxies) form 
first, followed by groups, clusters, and superclusters of galaxies. 
 hierarchy;  structure;  formation. 
hierarchy 
      
pâygân (#) 
 
Fr.: hiérarchie    
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A system in which the components are organized in increasingly larger structures. 

From O.Fr. ierarchie, from  M.L. hierarchia  "ranked division  of angels," from Gk. hierarchia  "rule  of a 
high priest," from hierarches "high  priest, leader of sacred rites," from ta hiera "the sacred rites" (neut. pl. 
of hieros "sacred") + archein "to lead, rule." 

Pâygân, from pâyé "step, rank, degree," from pây, pâ "foot, step," from Mid.Pers. pâd, pây; Av. pad- 
"foot" (cf.  Skt. pat; Gk. pos, gen. podos; L. pes, gen. pedis; P.Gmc. *fot; E. foot; Ger. Fuss; Fr. pied; PIE 
*pod-/*ped-)  + -gân suffix forming  plural entities, from  Mid.Pers. -gânag, -gâna, from Proto-Iranian 
*kna-ka-. 

Higgs boson 
        
boson-e Higgs (#) 
 
Fr.: boson de Higgs    

A hypothetical particle, which  plays a key role in the standard model of particle physics. This spinless 
particle is the quantum of the Higgs field and is thought to give mass to all particles and be a fundamental 
constituent of the Universe. 

Named after the Scottish physicist Peter Higgs, who first theorized the existence of this particle in 1964. 
  boson. 

high 
  ) )]< 30J    
boland (#); meh (#); por (#) 
 
Fr.: haut    

Situated above the ground or exceeding the common degree or measure.  
Exceeding the common degree or measure; strong; intense.  
Meteo.: An area of high pressure, referring to a maximum of atmospheric pressure Same as anticyclone 
(Fr. haute pression). 

M.E. heigh, variants hegh, hey, heh; O.E. heh, heah "of great height, lofty, tall," from P.Gmc. *kaukhaz 
(cf. Du. hoog, O.H.G. hoh, Ger. hoch, Goth. hauhs "high;" also Ger. Hügel "hill");  from  PIE *koukos 
"hill." 

Boland "high," variants bâlâ "up,  above, high, elevated, height," borz "height, magnitude" (it occurs also 
in the name of the mountain chain Alborz), Lori dialect berg "hill,  mountain;"  Mid.Pers. buland "high;" 
O.Pers. baršan- "height;" Av. barz- "high, mount," barezan- "height;" cf.  Skt. bhrant- "high;"  L. fortis 
"strong" (Fr. &  E. force); O.E. burg, burh "castle, fortified  place," from  P.Gmc. *burgs "fortress;" Ger. 
Burg "castle," Goth. baurgs "city,"  E. burg, borough, Fr. bourgeois, bourgeoisie, faubourg); PIE base 
*bhergh- "high."  
Meh "great, large" (Mid.Pers. meh, mas, Av. maz-, masan-, mazant- "great, important," mazan- "greatness, 
majesty," mazišta- "greatest," cf. Skt. mah-, mahant-, Gk. megas, L. magnus; PIE *meg- "great").  
Por "much, very, too much; full"  (Mid.Pers. purr  "full;"   O.Pers. paru- "much, many;" Av. parav-,  pauru-, 
pouru-, from par-  "to fill;"  PIE base *pelu- "full,"   from *pel-  "to be full;"  cf. Skt. puru-;  Gk. polus; O.E. 
full). 

high latitudes 
  ,2,9	G       
varunâhâ-ye bâlâ 
 
Fr.: hautes latitudes    
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The latitude belt roughly between 60 and 90 degrees North and South. Also referred to as the polar region. 

  high;   latitude. 

high tide 
  	    
barkešand 
 
Fr.: marée haute    

The tide at its highest level of elevation. Same as high water. 

  high;   tide. 

high-energy astrophysics 
  	  	+    
axtarfizik-e meh-kâruž 
 
Fr.: astrophysique des hautes énergies    

A branch of astrophysics that deals with objects emitting highly energetic radiation, such as X-ray 
astronomy, gamma-ray astronomy, and extreme ultraviolet astronomy, as well as neutrinos and cosmic 
rays. 

  high;   energy;   astrophysics. 

high-energy cosmic rays 
  	    	+ ~ ~ 		+    
partowhâ-ye keyhâni-ye meh-kâruž, ~ ~ por-kâruž 
 
Fr.: rayons cosmiques de hautes énergies    

Cosmic rays which typically have energies in the range 1015 to 1020 electron volts. For the most part, they 
are protons and other atomic nuclei, and come from distant cosmos, perhaps even from outside our own 
Galaxy. 

  high;   energy;   cosmic;   ray. 

high-mass star 
  	   ]<	 ~ 3D30J    
setâre-ye meh-jerm (#), ~ por-jerm (#) 
 
Fr.: étoile massive    

A star whose mass exceeds 8 solar masses. Same as  massive star. 

  high;   mass;   star. 

high-power laser 
  	  "N30J    
leyzer-e por-tavân (#) 
 
Fr.: laser de puissance    

A laser beam with the output power in the range 1012-1015 watts/cm2, capable of depositing kilo-joule 
order energies during nano-second time intervals in small volumes (about 1 mm3). High power lasers, 

624
which can produce temperatures of 10-50 million degrees and pressures of 10-100 million bars, are used 
to simulate astrophysical conditions in laboratories. 

  high;   power;   laser. 

leyzer laser;  por "much, many, full,"    full;  tavân  power. 

high-redshift object 
  	  -	    
barâxt-e meh-sorxkib 
 
Fr.: objet à grand décalage vers le rouge    

A galaxy or quasar having a high  red-shift. 

  high;   redshift;    object. 

high-resolution observation 
    -    
nepâheš-e mehvâgošud 
 
Fr.: observation à haute résolution    

An observation that provides a particularly narrow, peaked image of a point source.  point spread 
function. 

  high;   resolution;    observation. 

high-velocity clouds 
  	  	    
abrhâ-ye tondrow 
 
Fr.: nuages à grande vitesse    

A population of neutral or partly  ionized gas clouds in the Galactic halo which are seen as high-altitude 
structures in the atomic hydrogen 21 cm emission at high radial velocities (vLSR> 100 km/sec). They have 
substantial neutral column densities (> 1019 cm-2), and their metallicities range from 0.1 to about 1.0 times 
solar. 

  high;   velocity;    cloud. 

Abr  cloud; tondrow "fast  moving," from  tond "fast,"   speed; row, present stem of raftan "to go, walk; 
to flow;"  (Mid.Pers. raftan, raw-,  Proto-Iranian *rab/f-  "to go; to attack). 

Hilbert space 
    	    
fazâ-ye Hilbert (#) 
 
Fr.: espace de Hilbert, espace hilbertien    

A generalization of Euclidean space in a way that extends methods of vector algebra from the two- and 
three-dimensional spaces to infinite-dimensional spaces.  
Multi-dimensional  space in which the eigenfunctions of quantum mechanics are represented by orthogonal 
unit vectors. 
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Named after the German mathematician David Hilbert (1862-1943), recognized as one of the most 
influential mathematicians of the 19th and early 20th centuries for his numerous contributions to various 
areas of mathematics;  space. 

Hilda asteroids 
  	       
sayyârakhâ-ye Hilda (#) 
 
Fr.: astéroides Hida    

The asteroids found on the outer edge of the main asteroid belt in a 2:3 orbital resonance with Jupiter. The 
group is not an asteroid family since the members are not physically related. The group consists of 
asteroids with semi-major axes between 3.70 AU and 4.20 AU, excentricities less than 0.30, and 
inclinations less than 20°. It is dominated by D- and P-type asteroids. 

Named for the prototype 153 Hilda, discovered by Johann Palisa (1848-1925) on November 2, 1875, and 
named Hilda after a daughter of his teacher, the astronomer Theodor von Oppolzer (1841-1886);  
asteroid. 

hill 
      
tappé (#) 
 
Fr.: colline    

A natural elevation of the earth's surface, smaller than a mountain. 

M.E.; O.E. hyll, from  P.Gmc. *khulnis (cf.  M.Du. hille,  Low Ger. hull  "hill,"  O.N. hallr  "stone," Goth. 
hallus "rock," O.E. holm "rising  land, island"), from  PIE base *kel- "to rise, to be prominent" (cf. Skt. 
kuta- "summit, peak;" Mod.Pers. kutal, kotal high hill,  the skirts of a hill;"  Tabari dialect keti "hill;   top of 
the head; L. collis "hill,"  culmen "top, summit,"  cellere "raise," celsus "high;" Gk. kolonos "hill,"   kolophon 
"summit;" Lith.  kalnas "mountain,"  kalnelis "hill"). 

Tappé "hill." 

Himalia (Jupiter VI) 
      
Himâliyâ (#) 
 
Fr.: Himalia    

The tenth of Jupiter's known satellites, 186 km in diameter revolving at a mean distance of 11,480,000 km 
from Jupiter. Discovered in 1904 by the Argentine-American astronomer Charles Dillon Perrine (1867-
1951). 

Himalia was a nymph of the island of Rhodes. She was seduced by the god Zeus (Jupiter). 

Hipparcos 
  	    
Hipparcos 
 
Fr.: Hipparcos    

A European Space Agency satellite, which was launched in August 1989 and operated until March 1993. 
It was the first space mission devoted to  astrometry with an unprecedented degree of accuracy. The 
telescope on Hipparcos had a main mirror of diameter 29 cm. Calculations from observations by the main 
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instrument generated the Hipparcos Catalogue of 118,218 stars charted with the highest precision 
(published in 1997) containing positions, distances,  parallaxes, and   proper motions. An  auxiliary 
star mapper pinpointed many more stars with lesser but still unprecedented accuracy, in the Tycho 
Catalogue of 1,058,332 stars. The Tycho 2 Catalogue, completed in 2000, brings the total to 2,539,913 
stars, and includes 99% of all stars down to magnitude 11. 

Hipparcos, acronym for   High   Precision  Parallax   Collecting    Satellite, chosen for its 
similarity to  the name of the Greek astronomer Hipparchus of Nicaea (c. 190-125 BC), one of the most 
influential astronomers of antiquity, who compiled  an extensive star catalogue in which he gave the 
positions of over 1,000 stars and also classified them according to their magnitude (on a scale of 1 to 6, 
brightest to faintest). Ptolemy later incorporated this information into his    Almagest. In addition, he 
discovered the  precession of the equinoxes. 

histogram 
  	      
nemudâr-e sotuni (#) 
 
Fr.: histogramme    

A type of graphical representation, used in statistics, in which frequency distributions are illustrated by 
rectangles. 

Histogram, from Gk. histo-,  a combining form meaning "tissue," from histos "mast, loom, beam, warp, 
web," literally  "that which causes to stand," from histasthai "to stand," from PIE *sta- "to stand" (cf. Pers. 
ist-, istâdan "to stand;" O.Pers./Av. sta- "to stand, stand still; set;" Skt. sthâ- "to stand;" L. stare "to 
stand;" Lith. statau "place;" Goth. standan);   -gram. 

Nemudâr  diagram + sotuni "column-like,"  from  sotun "column," from  Mid.Pers. stun, from O.Pers. 
stênâ "column," Av. stuna-, Skt. sthuna- "column." 

historical supernovae 
  "93G5G,23/7G  	    
abarnowaxtarhâ-ye târixi (#) 
 
Fr.: supernovae historiques    

A small number of supernova events recorded in the course of history before the invention of the 
telescope. 

Historical,  of or pertaining to history, from  O.Fr. historie, from  L. historia  "tale, story," from Gk.  historia 
"a learning or knowing by inquiry,  history, record," from  historein "to inquire,"  from histor  "wise man, 
judge;"   supernova. 

Abarnowaxtar  supernova; târixi,  of or pertaining to târix  "history,"  from Ar. 

history 
  	    
târix (#) 
 
Fr.: histoire    

The branch of knowledge dealing with past events.  
The record and explanation of past events and times, especially in connection with a particular people, 
country, period, person, etc. 
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History, from M.E.  histoire, historie,  from O.Fr. estoire, histoire, from  L. historia  "narrative, tale, story," 
from Gk. historia  "a learning or knowing by inquiry,  record, account," from historein  "to inquire,"  from 
histor "one who knows or sees, wise man, " from PIE *wid-tor-,  from base *weid- "to know;  to see;" cf. 
Pers. bin- "to see" (present stem of didan); Mid.Pers. wyn-; O.Pers. vain- "to see;" Av. van- "to see;" Skt. 
veda "I know." Related to Gk. idein "to  see," and to eidenai "to know,"   idea. 

Târix loan from Ar.;    date = gâhdâd (). 

hoarfrost 
      
bašm (#) 
 
Fr.: givre, gelée    

Another name for   frost. 

hole 
  	      
surâx, câlé (#) 
 
Fr.: trou    

General: An opening through something; an area where something is missing; a serious discrepancy.  
Astro.:   black hole;   coronal  hole 
Electronics: The absence of an electron in the valency structure of a crystalline semiconductor, behaving 
like a positive charge carrier. 

O.E. hol "orifice,  hollow place," from  P.Gmc. *khulaz (cf. O.H.G. hol,  M.Du. hool, Ger. hohl "hollow"), 
from PIE base *kel- "to cover, conceal."   cell. 

Surâx "hole," from Mid.Pers. sûlâk "whole,  aperture," Av. s	 ra- "hole;"  cf. Gk. koilos "hollow,"   L. cava 
"cave," cavus "hollow;"  PIE base keu- "to swell; vault, hole."  
Câlé "hole," from câh "a well,  pit,"  from Mid.Pers. câh "a well;"  Av. ct- "a well,"  from kan- "to dig," 
uskn- "to dig out" (O.Pers. kan- "to dig," akaniya- "it was dug; Mod.Pers. kandan "to dig"); cf.  Skt. khan- 
"to dig," khanati  "he digs," kha- "cavity, hollow,  cave, aperture." 

hole injection 
  	  	 ~     
daršâneš-e surâx, ~ câlé 
 
Fr.: injection  de trou    

The injection of holes in a semiconductor which can be produced by application of a sharp conducting 
point in contact with an n-type semiconductor. 

  hole;   injection. 

holiday 
  ()  	   ) *) 	) O)     
1) sepantruz; 2) âsudruz; 3) âsudgân 
 
Fr.: 1);  2) férié; 3) vacances    

1) A day fixed by law  or custom on which ordinary business is suspended in commemoration of some 
event or in honor of some person.  
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2) Any day of exemption from  work.  
3) (in plural form)  A period of cessation from work or  one of recreation; vacation. 

O.E. haligdæg, from halig  holy +  dæg day. 

1) Sepantruz, from sepant holy + ruz  day.  
2) Âsudruz, from âsud, âsudan "to rest, repose," from Mid.Pers. âsutan, Av. - + sa- (saii-) "to lie down, 
go to sleep;" + ruz  day.  
3) Âsudgân, from âsud, as before, + -gân suffix forming plurals. 

homo- 
  -    
ham- (#) 
 
Fr.: homo-    

A combining form  meaning "same" used in the formation of compound words. Also, especially before a 
vowel, hom-. 

Homo-, from Gk. homos "one and the same," also "belonging to two or more jointly," from  PIE *somos; 
cf. Pers. ham-, as below; Lith. similis "like,"  Goth. sama "the same," samana "together." 

Ham- "together, with; same, equally, even," Mid.Pers. ham-, like L. com- and Gk. syn- with neither of 
which it is cognate. O.Pers./Av. ham-, Skt. sam-; also O.Pers./Av. hama- "one and the same," Skt. sama-, 
Gk. homos-; originally identical  with PIE numeral *sam- "one,"  from *som-. The Av.  ham- appears in 
various forms: han- (before gutturals, palatals, dentals) and also hem-, hen-. 

homogeneity 
      
hamgeni (#) 
 
Fr.: homogénéité    

State or quality of having a uniform appearance or composition, being homogeneous. 

  homogeneous +  -ity. 

homogeneous 
      
hamgen (#) 
 
Fr.: homogène    

Of uniform composition  or having a common property throughout. 

Homogeneous, from M.L. homogeneus, from Gk. homogenes "of the same kind," from homos "same,"  
homo-, + genos "race, kind," gonos "birth, offspring," from  PIE base *gen-/*gon-/*gn-  "to produce, beget, 
be born," cf. Av. zan- "to bear, give birth to a child,  be born," infinitive  zazite, zta- "born," zana- "race" 
(in sruuô.zana- "belonging to the race of the horned ones"), O.Pers. zana- "tribe" (in paru-zana- 
"consisting of many tribes"), Skt. janati  "begets, bears," jana- "creature, human being, race, tribe, people;" 
L. genus "race, stock, kind," gignere "to beget." 

Hamgen "of the same kind, like each other; friend, partner," from ham-  homo- + gen "kind," 
O.Pers./Av. zana- "race; tribe," cognate with L. genus, as above). Alternatively, gen may be a variant of 
Mid./Mod.Pers. gôn/gun "kind,  type; manner; color, skin color," from Av.  gaona- "hair, hair color,  color." 
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homogeneous fluid 
  M	,-      
šârre-ye hamgen (#) 
 
Fr.: fluide  homogène    

A fluid  with uniform  properties throughout, but meteorologists sometimes designate as homogeneous a 
fluid with  constant density. 

  homogeneous fluid. 

homogeneous turbulence 
        
âšubnâki-ye hamgen (#) 
 
Fr.: turbulence homogène    

  Turbulence in which spatial derivatives of all  mean turbulent quantities are negligible. 

  homogeneous turbulence. 

Homunculus Nebula 
         
miq-e âdamak 
 
Fr.: nébuleuse de l'Homoncule    

A nebula of gas and dust (about 17" x 12" in size), which surrounds the massive star Eta Carinae and lies 
about 7500 light-years away. The surrounding material was ejected by the massive star in 1843 during its 
violent eruption, and is now expanding at about 500 km/sec. 

Homunculus, "a diminutive human being; little  man" (since the nebula resembled a small human to early 
observers), from L. homin-, homun-, homo "eartly being," humus "the earth" (cf. Pers. zamin "earth, 
ground," Mid.Pers. zamig "earth;" Av. zam- "the earth;" Skt. ksam; Gk. khthôn, khamai "on the ground;" 
PIE root *dh(e)ghom "earth") +   -ula,  -ule;   nebula. 

Miq  nebula; âdamak "little  man." 

horizon 
      
ofoq (#) 
 
Fr.: horizon    

An imaginary circle that delimits  the sky and the Earth.  
The fundamental great circle of the horizon system, defined by the intersection of the celestial sphere and 
a level plane passing through the observer.  event horizon.  
In cosmology, the observable region of the Universe, limited in extent by the distance light has traveled 
during the time elapsed since the beginning of the universe. 

From O.Fr. orizon, from orizonte, from  L. horizontem (nom. horizon), from  Gk. horizon kyklos "bounding 
circle," from horizein  "bound, limit,  divide, separate," from horos "boundary." 

Ofoq, from Ar. 

horizon problem 
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  	      
parâse-ye ofoq 
 
Fr.: problème de l'horizon    

A problem with  the standard cosmological model of the Big Bang related to the observational fact that 
regions of the Universe that are separated by vast distances nevertheless have nearly identical properties 
such as temperature. This contradicts the fact that light moves with a finite speed and, as a result, certain 
events which occur in the Universe are completely independent of each other. Inflationary cosmology 
offers a possible solution. 

  horizon;   problem. 

horizon system 
  	+      
râžmân-e ofoqi 
 
Fr.: coordonées horizontales    

The coordinate system based on the position of the observer. The horizontal plane is the fundamental 
plane and the coordinates are  altitude and  azimuth. 

  horizon;   system. 

horizontal 
      
ofoqi (#) 
 
Fr.: horizontal    

Of or pertaining to the horizon.  
At right angles to the vertical; parallel to level ground. 

From   horizon +   -al. 

horizontal branch 
        
šâxe-ye ofoqi (#) 
 
Fr.: branche horizontale    

A set of roughly horizontal points in  the   Hertzsprung-Russell diagram of a typical globular cluster. It 
displays a stage of stellar evolution which immediately follows the red giant branch in stars whose masses 
are similar to the Sun's. 

  horizontal;    branch. 

horizontal parallax 
         
didgašt-e ofoqi 
 
Fr.: parallaxe  horizontale    

The geocentric parallax of a celestial object when it is rising or setting. The amount varies with the 
latitude since the Earth is not exactly spherical, and is greatest at equator. 
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 horizontal;  parallax. 

horizontal refraction 
          
šekast-e ofoqi (#) 
 
Fr.: réfraction horizontale    

The angular distance of an object below the horizon when it appears to lie on the horizon. 

 horizontal;  refraction. 

Horologium 
      
sâat (#) 
 
Fr.: Horloge    

The Clock. A faint constellation in the southern hemisphere, at about 3h right ascension, 55° south 
declination. Its brightest star, / Horologii, is of magnitude 3.9. Abbreviation: Hor; Genitive: Horologii. 

Horologium "clock," from L., from Gk. horologion, from horolog(os) "timeteller," from horo-, combining 
form of hora "hour" ( year) + -log-, stem of legein "to speak, tell" (+ -os adj. suffix) + -ion diminutive 
suffix.  
Originally named Horologium Oscillitorium by Abbé Nicolas Louis de Lacaille (1713-1762) to honour the 
inventor of the pendulum clock, Christian Huygens (1629-1695). 

Sâ'at "clock," from Ar. 

horoscope 
      
zâyecé (#) 
 
Fr.: horoscope    

A schematic drawing showing the postions of the Sun, Moon, and planets at the time of a person's birth for 
baseless astrological purposes. 

From M.Fr. horoscope, from L. horoscopus, from Gk. horoskopos "nativity, horoscope," also "one who 
casts a horoscope," from hora "hour" + skopos "watching." 

Zâyecé "horoscope, thema," from Mid.Pers. zâycag "horoscope," from zâyidan, zâdan, "to give birth, 
bring forth;" Av. zan- "to bear, give birth to a child, be born," infinitive zazite, zta- "born;" cf. Skt. jan- 
"to produce, create; to be born," janati "begets, bears;" Gk. gignomai "to happen, become, be born;" L. 
gignere "to beget;" PIE base *gen- "to give birth, beget." 

horse 
      
asb (#) 
 
Fr.: cheval    

A large, solid-hoofed, herbivorous quadruped, Equus caballus, domesticated since prehistoric times. 

Horse, O.E. hors, from P.Gmc. *khursa- (cf. M.Du. ors, Du. ros, O.H.G. hros, Ger. Roß "horse"), of 
unknown origin;  latitude. 
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Asb "horse," from Mid.Pers. asp; O.Pers. asa- "horse;" Av. aspa- "horse," asp- "mare," aspaiia- 
"pertaining to the horse;" cf. Skt. áva- "horse, steed;" Gk. hippos; L. equus; O.Ir. ech; Goth. aihwa-; O.E. 
eoh "horse;" PIE base *ekwo- "horse." 

horse latitudes 
  ,2,9	G       
varunâhâ-ye asbi 
 
Fr.: calmes tropicaux, latitudes des chevaux    

The belts of latitude over the oceans, located around 30° north and south of the equator, characterized by 
predominantly calm or light winds  and hot and dry weather. 

  horse;   latitude.  
The origin of the term horse latitudes is not clear, despite numerous speculations. Some historians 
attribute it to the ancient Persian navigator and general Sataspes. This name means "(having) hundred 
horses" (sat hundred + asp  horse), in line with  the Indo-European custom of choosing the name of 
this marvellous animal for their proper names (examples: O.Pers. and Av. Vištspa "unbounded horse;" 
Gk. Philippos "fond  of horses," the latter from philos "loving"  + hippos "horse," cognate with Pers. asb 
horse). According to Herodotus, Sataspes, who was an eminent explorer and navigator of his time, was 
asked by the Achaemenid king Xerxes (about -519 to -465 B.C.) to circumnavigate Africa. Sailors 
navigating ancient waters may have referred to the mid-latitudes as those mapped by Sataspes, whose 
name was translated as "horse".  
Alternately, the name may come from the fact that Spanish colonial sailing vessels were, in the conditions 
of low wind  and humid heat, slowed down for days to weeks. In order to reduce the weight of the ship and 
to conserve water, the crew would throw horses overboard, to increase the speed of the ship. 

Varunâhâ, plural of varunâ  latitude;  asb  horse. 

Horsehead Nebula (NGC 2024) 
     	   ~  -	    
miq-e sar-e asb, ~ asbsar 
 
Fr.: nébuleuse de la Tête de Cheval    

A huge cloud of dust in space that is shaped like a horse's head. It is luminous at its edges because it is in 
front of a bright emission nebula. It is located in the constellation   Orion  at a distance of 1500 light-
years. 

  horse;   head;   nebula. 

horseshoe mounting 
  	      
barnešând-e na'li 
 
Fr.: monture en fer de cheval    

An equatorial mounting in which  the upper end of the polar axis frame is made into a horseshoe shape to 
accomodate the telescope tube. 

Horseshoe, from  horse + shoe, from O.E. scoh "shoe," from P.Gmc. *skokhaz (cf. Dan., Swed. sko, 
O.S. skoh, Du. schoen, O.H.G. scuoh, Ger. Schuh);  mounting. 

Barnešând mounting; na'l  "horseshoe, shoe," loanword from Ar. 

host galaxy 
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        
kahkešân-e mizbân (#) 
 
Fr.: galaxie hôte    

A usually faint galaxy in  which a remarkable phenomenon, such as a supernova event, occurs. 

Host, from O.Fr. hoste "guest, host," from L. hospitem (nom. hospes) "guest, host," lit. "lord of strangers," 
from hostis "stranger;"   galaxy. 

Kahkešân galaxy; mizbân "host," from  Mid.Pers. mezdbân "host," from mêzd "offering, meal," 
Mod.Pers. miz "guest; offering; meal" + -bân a suffix denoting "keeper, guard." This suffix  derives from 
O.Pers. -pvan- (as in xšaça.pvan- "satrap"); Av. -pna- (as in pšu.pna- "keeping the passage, bridge 
guard"), from Proto-Iranian *pa-  "to prtotect, keep,"   observe (v.), + suffix  *-van-; cf. Skt. -pna- (as in 
tan	.pna- "protection of the body"). 

hot 
      
dâq (#) 
 
Fr.: chaud    

Having a high temperature. 

Hot, O.E. hat, "hot; fervent, fierce,"  from P.Gmc. *haitoz (cf.  Du. heet, Ger. heiß "hot," Goth. heito "heat 
of a fever"). 

Dâq "hot; brand, marking," from  Mid.Pers. dâq, dâk "hot," dažitan "to burn, scrotch," dažišn "burning" 
(Mod.Pers. dežan (+) "acid, pugnent"), from Av. dag-, daž- "to burn;" cf. Skt. dah- "to burn;" L. fovere 
"to warm, heat; " Arm. dažan "violent,  wild;"  Lith.  degu "to burn;" O.E. fefor; E. fever. PIE base *dhegh- 
"to burn." 

hot dark matter 
  M,<        
mâdde-ye siyâh-e dâq (#) 
 
Fr.: matière noire  chaude    

Any form of  dark matter which had a significant velocity dispersion (comparable to the velocity of light), 
when the Universe first became matter-dominated. 

  hot;   dark;   matter. 

hot Jupiter 
  	      
Hormoz-e dâq 
 
Fr.: Jupiter  chaud    

A giant, gaseous, Jupiter-like planet lying too close to its parent star and having an orbital period from a 
few days to a few weeks. The existence of hot Jupiters is usually interpreted in terms of planetary 
migration. These planets can, in principle, be formed at larger distances from their stars and migrate to the 
inner regions due to dynamical interaction with the proto-planetary disk. 

  hot  Jupiter. 
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hot spot 
        
lekke-ye dâq (#) 
 
Fr.: point  chaud    

A compact, highly luminous region in  a cataclysmic binary located in the accretion disk where the stream 
of material hits it. 

  hot  spot. 

hot star 
  	       
setâre-ye dâq (#) 
 
Fr.: étoile chaude    

A member of a class of stars having high surface temperatures (above some 15,000 kelvins); mainly 
massive stars, but also including exciting sources of planetary nebulae, white dwarfs, and symbiotic stars. 

  hot;   star. 

hour 
      
sâat (#) 
 
Fr.: heure    

The 24th part of a day; 60 minutes.  
An angular unit of right  ascension, equivalent to 15°. 

Hour, from M.E.  houre, from O.Fr. hore, from  L. hora "hour, time,  season," from Gk. hora "any limited 
time," used of day, hour, season, year; cognate E.  year. 

Sâ'at, from Ar. 

hour angle 
        
zâviye-ye sâati (#) 
 
Fr.: angle horaire    

A telescope based coordinate specifying the angle, in the equatorial plane, from the meridian to a plane 
containing the celestial object and the north and south celestial poles. 

  hour;   angle. 

hour glass 
          
sâat-e šeni (#) 
 
Fr.: sablier    

A device for measuring time; it consists of a glass container having two compartments from the uppermost 
of which a quantity of sand runs in an hour into the lower one through a narrow tube. 
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Hour glass, from   hour +    glass. 

Sâat-e šeni, from sâat hour + šeni, adj. of šen "sand." 

Hubble 
      
Hubble (#) 
 
Fr.: Hubble    

Edwin Powell Hubble (1889-1953), the American astronomer who provided the first evidence of the 
expansion of the Universe in 1929;  Hubble's law. 

Hubble classification 
  	      
radebandi-ye Hubble (#) 
 
Fr.: classification  de Hubble    

The classification of galaxies according to their morphology into four  basic types developed by E. Hubble: 
  ellipticals  (E),   spirals (S),   barred  spirals (SB), and   irregulars  (Ir). 

  Hubble;   classification. 

Hubble constant 
        
pâyâ-ye Hubble (#) 
 
Fr.: constante de Hubble    

The constant of proportionality between the recession speeds of galaxies and their distances from each 
other. Current estimated values range between 50 and 100 km per megaparsec. The preferred value is 
close to 70 km per second per megaparsec. 

  Hubble;   constant. 

Hubble Deep Field (HDF) 
    +	      
meydân-e žarf-e Hubble (#) 
 
Fr.: champ profond de Hubble    

An image of a small region in the constellation   Ursa Major,  based on the results of a series of 
observations by the  Hubble Space Telescope. The image was assembled from 342 separate exposures 
taken over ten consecutive days between December 18 and December 28, 1995. It covers an area 144 
arcseconds across. 

  Hubble;   deep;   field. 

Hubble diagram 
  	      
nemudâr-e Hubble (#) 
 
Fr.: diagramme de Hubble    

A plot of the   redshift  of galaxies against their distance or against their  apparent magnitude. 
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 Hubble;  diagram. 

Hubble flow 
        
tacân-e Hubble 
 
Fr.: flot de Hubble    

The general outward motion of galaxies resulting from the  expansion of the Universe. 

 Hubble;  flow. 

Hubble length 
  	      
derâzâ-ye Hubble 
 
Fr.: longueur de Hubble    

The distance traveled by light along a straight  geodesic in one  Hubble time. Also called the  
Hubble radius. 

 Hubble;  length. 

Hubble radius 
          
šo'â'-e Hubble (#) 
 
Fr.: rayon de Hubble    

The size of the observable Universe as derived from the ratio c/H0, where H0 is the  Hubble constant 
and c the speed of light. 

 Hubble;  radius. 

Hubble Space Telescope (HST) 
  	       ~ ~    
durbin-e fazâyi-ye Hubble, teleskop-e ~ ~ (#) 
 
Fr.: télescope spatial de Hubble    

A telescope of 2.4 m in diameter, a joint NASA and ESA project, launched in 1990 into a low-Earth orbit 
600 km above the ground. It was equipped with a collection of several science instruments that worked 
across the entire optical spectrum (from infrared, through the visible, to ultraviolet light). During its 
lifetime Hubble has become one of the most important science projects ever. 

 Hubble;  space;  telescope. 

Hubble time 
        
zamân-e Hubble (#) 
 
Fr.: temps de Hubble    

An estimate for the age of the Universe by presuming that the Universe has always expanded at the same 
rate as it is expanding today. It is the inverse of the  Hubble constant: tH = 1/H0. Also called the Hubble 
age or the Hubble period. 
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  Hubble;   time. 

Hubble's law 
        
qânun-e Hubble (#) 
 
Fr.: loi  de Hubble    

The speed with which a galaxy recedes from us is directly proportional to its distance. Hubble's "law" is 
only statiscally correct, as individual galaxies can have quite large random velocities around this overall 
  Hubble flow. 

After Edwin  Hubble (1889-1953), the American astronomer who discovered the law in 1929;  law. 

Hubble-Sandage variable 
  	  -    
vartande-ye Hubble-Sandage 
 
Fr.: variable  de Hubble-Sandage    

A type of highly  luminous   blue supergiant star with variable light,  first discovered in the M31 and M33 
galaxies; also called  S Doradus stars. They are now believed to be part of the class of  Luminous 
Blue Variable stars. 

  Hubble; Allan  Rex Sandage (1926-), American cosmologist. 

Huge Hole 
  	       
surâx-e kalân 
 
Fr.: Trou  Géant    

A region of the Universe, nearly a billion  light-years across, mostly devoid of stars, gas, other normal 
matter, and also  dark matter. Situated at about 6 billion light-years from  us, in projection on the the 
constellation   Eridanus, it shows up as a particularly cold region in the map of the   cosmic microwave 
background (CMB) radiation.  Observations made using the  Very Large Array (VLA)  radio telescope 
show a relative absence of matter in that area. 

Huge, from M.E. huge, hoge, from O.F. ahuge, ahoge "enormous," from a variant of   ad- + hoge 
"height,"   high;    hole. 

Surâx hole; kalân  "great, large, bulky." 

Hulse-Taylor pulsar (PSR 1913+16) 
  	  -	 	  ~    
tapâr-e Hulse-Taylor, pulsâr-e ~ 
 
Fr.: pulsar  de Hulse-Taylor    

A   pulsar with  a period of 59 milliseconds (17 pulses per second) moving around a compact companion 
in an elongated orbit (period 7.75 hours). It is thought that the companion is probably also a  neutron 
star with the same mass as the pulsar (1.4 solar masses). The orbit is gradually shrinking because of  
gravitational  radiation, as predicted by the theory of   general relativity. 

Named after the American physicists Russell Hulse and Joseph Taylor of Princeton University, who 
discovered the pulsar in 1974, for which they shared the 1993 Nobel prize in physics;  pulsar. 
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Humboldt current 
  	      
jarayân-e Humboldt (#) 
 
Fr.: courant de Humboldt    

A cold ocean current that flows northward along the western side of South America, offshore Chile and 
Peru. Dominate weather in this area includes coastal fog and low clouds. The presence or lack of this 
current is a vital part of the weather pattern known as El Niño. 

Named after the German naturalist and explorer Alexander von Humboldt (1769-1859).  current. 

humid 
   	    
namnâk (#), namur (#) 
 
Fr.: humide    

Containing or characterized by a high amount of water or water vapor; moist.  humidity. 

Adj. of    humidity. 

Namnâk, namur, from nam  humidity + adj. suffixes -nâk and -ur, variant -var (Mid.Pers.  -uwar, -war, 
from O.Pers. -bara, from bar- to bear, carry"), as in ranjur,  ganjur, dastur. 

humidity 
      
nam (#) 
 
Fr.: humidité    

Generally, a measure of the water vapor content of the air. Popularly, it is used synonymously with  
relative humidity.   absolute humidity,    dew point,   mixing ratio,    specific humidity. 

Humidity, from O.Fr.  humide, from L. humidus "moist, wet,"  variant (by influence of humus "earth") of 
umidus, from umere "be moist." 

Nam "humidity, moisture"  + -negâšt -gram.  The first component nam, from Mid.Pers. nam, namb 
"moisture;" Av.  napta- "moist,"  nabs-câ- "cloud," nabah- "sky;" cf. Skt. nábhas- "moisture, cloud, mist;" 
Gk. nephos "cloud, mass of clouds," nephele "cloud;" L. nebula "mist," nimbus "rainstorm, rain cloud;" 
O.H.G. nebul; Ger. Nebel "fog;" O.E. nifol  "dark;"  from PIE *nebh- "cloud,  vapor, fog, moist, sky." 

Humphreys series 
  	    	     
seri-ye Humphreys 
 
Fr.: série de Humphreys    

A series of lines in the infrared spectrum of atomic hydrogen emitted by electrons in excited states 
transitioning to the level described by the principal quantum number n = 6. It begins at 12368 nm (Hu / 
12.37 microns) and has been traced to 3281.4 nm (3.28 microns). 

Named after Curtis J. Humphreys (1898-1986), American physicist;   series. 

Hund's rule 
  	  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razan-e Hund 
 
Fr.: règle de Hund    

An empirical rule stating that all orbitals  of a given sublevel must be occupied by single electrons before 
pairing begins. 

After the German physicist Friedrich Hund (1896-1997), known for  his work on atoms and molecules.  
rule. 

hundred 
  1     
sad (#) 
 
Fr.: cent    

The smallest three digit number in the decimal system and the smallest square of a two-digit number (10). 

Hundred, from O.E. hundred "a counting of 100," from  P.Gmc. *hunda- "hundred," as below, + *rath 
"reckoning, number." 

Sad "hundred," from Mid.Pers. sad, sat, Av. sata- "hundred," satô.raocana- "with a hundred windows," 
satô.tmô.sata- "hundreds of hundred;" cf. Skt. atá- "hundred;" Gk. hekaton; L. centum; Lith. simtas; 
P.Gmc. *hunda- "hundred" (Goth. hund; O.H.G. hunt); PIE  *kmtom "hundred." 

hurricane 
      
tufand (#) 
 
Fr.: ouragan    

An intense warm-core oceanic cyclone that originates in tropical latitudes; called a typhoon in the western 
Pacific Ocean. Sustained winds are 120 km per hr or higher. 

Hurricane, from  Sp. huracán, from Taino (the language of an extinct Arawakan Indian tribe of the West 
Indies) hurakán. 

Tufand, from tufidan "to roar, to raise a tumult," tufân  "storm, the roaring of the sea, the confused hum of 
men or animals." Is this Persian word related to Gk. typhon "whirlwind,"  personified as a giant, father of 
the winds? 

Hyades 
      
Huâdes (#) 
 
Fr.: Hyades    

A young, nearby cluster of stars (spectral types A1-K) visible to the naked eye in the constellation  
Taurus about 150 light-years away. Its individual stars (more than 200) appear to spread out in space.  
Aldebaran is a foreground star in that region of the sky. 

In Gk. mythology, a group of nymphs and sisters of Hyas, or else his daughters, and when Hyas died 
while hunting, killed  by a lion or a boar, they grieved his death exceedingly, and turned into the stars 
called Hyades. 

Huâdes, from Gk., as above. 
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hybrid 
  	    
doragé (#) 
 
Fr.: hybride    

Composed of two distinct races, breeds, varieties, species, or heterogeneous elements. 

Hybrid, from  L. hybrida, from  ibrida  "a crossbred animal," of unknown origin. 

Doragé "hybrid, from  do "two"  + rag "lineage, race, stock; vein, blood vessel," from Mid.Pers. rag, from 
Proto-Iranian *raha-ka-, from  *raha-  "liquid,  essence," + suffix -ka-; cf. Av. ranh- "name of a mythical 
stream;" Skt. rása- "juice (of plants), liquid,  essence," rásavant-, rasin- "juicy;"  L. ros "dew;"  Lith. ràsa 
"dew;" O.C.S. rosa "dew." 

hybrid solar eclipse 
  		  	    
xorgereft-e doragé (#) 
 
Fr.: éclipse solaire hybride    

A rare type of solar eclipse where at some places the eclipse is annular while at other places it appears 
total. This duality comes about when the vertex of the Moon's umbral shadow pierces Earth's surface at 
some points, but falls short of the planet along other portions of the eclipse path. 

  hybrid;   solar;    eclipse. 

Xorgereft "solar eclipse,"   eclipse; doragé  hybrid. 

Hydra 
  	    
hudrâ 
 
Fr.: Hydre    

The Water Serpent. The longest and largest constellation in the sky, stretching almost 7 hours of right 
ascension, and covering over 1300 square degrees, from  Canis Minor to  Libra.  It lies south of  
Cancer,   Leo, and  Virgo,  and is best seen in the northern hemisphere during the months of February 
through May. Its brightest star is   Alphard. Abbreviation:  Hya; Genitive:  Hydrae. 

Hydra, from L.  hydrus, from Gk. hydra "watersnake;" cf. Av.  udra- "otter;"  Skt. udrá- "otter;"  O.H.G. 
ottar "otter;"  O.E. otor, ottor; Ger. Otter;  E. otter; Lith.  udras, udra "otter;" akin  to   water. In Gk. 
mythology, this constellation represents the gigantic nine-head water-snake which haunted the swamps of 
Lerna. Herakles was sent to destroy her as one of his twelve labours, but for each of her heads that he 
decapitated, two more sprang forth. So with the help of Iolaos, Herakles applied burning brands to the 
severed stumps, cauterizing the wounds and preventing regeneration. In the battle he also crushed a giant 
crab (  Cancer) beneath his heel which had come to assist Hydra. 

Hudrâ, from Gk. hydra,  as above.  Hydrus (	) 

hydrate (v.) 
      
âbidan (#) 
 
Fr.: hydrater    
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To combine chemically with    water. 

From   hydr-  hydro-  + -ate a verbal suffix. 

Âbidan, from âb "water,"    hydro-, + -idan infinitive   suffix. 

hydrated 
      
âbidé (#) 
 
Fr.: hydraté    

Combined with   water molecules. 

P.p./adj. of   hydrate (v.). 

hydration 
      
âbeš (#) 
 
Fr.: hydratation    

The process of combining with   water. 

Verbal noun of   hydrate (v.). 

hydro- 
  	- 	- -    
hidro- (#), hidr- (#),  âb- (#) 
 
Fr.: hydro-    

A combining form  (hydr- before a vowel) originally  meaning "water," but also "liquid,  gas." In chemical 
nomenclature, often denotes a compound of hydrogen. 

Gk. hydro-, combining form  of hydor "water,"  cognate with Skt. udá- "water;" Khotanese 	tc "water;" 
Hittite utar; L. unda "wave;"  O.C.S., Rus. voda; Lith. vanduo; P.Gmc. *watar (cf.  Du. water; O.H.G. 
wazzar; Ger. Wasser; Goth. wato; O.E. wæter; E. water); from PIE base *wed- "water; wet." 

Hidro-, loanword  from Gk., as above. Âb- "water," from Mid.Pers. âb "water;"  O. Pers. ap- "water;" Av. 
ap- "water;" cf. Skt. áp- "water;"  Hitt.  happa- "water;" PIE p-, ab- "water, river;"  cf. Gk. Apidanos, 
proper noun, a river in Thessalia; L. amnis "stream, river" (from *abnis);  O.Ir. ab "river,"  O.Prus. ape 
"stream," Lith. upé "stream;" Latv. upe "brook." 

hydrocarbon 
  		    
hidrokarbon (#) 
 
Fr.: hydrocarbure    

Any of a class of compounds containing only   hydrogen and   carbon. 

  hydro- +   carbon. 

Hidrokarbon, loan from  Fr. 
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hydrodynamics 
  	    
hidrotavânik 
 
Fr.: hydrodynamique    

The branch of physics dealing with the motion, energy, and pressure of neutral  fluids. 

  hydro- +   dynamics. 

hydrogen (H) 
  	+    
hidrožen (#) 
 
Fr.: hydrogène    

The most abundant chemical element in the Universe. Symbol H; atomic number 1; atomic weight 
1.00794; melting point -259.14°C; boiling  point -252.87°C. It was discovered by the English physicist 
Henry Cavendish in 1766, who called it the "inflammable air." 

Hydrogen, from Fr. hydrogène, from Gk. hydro-, combining  form of hydor  "water"   hydro-  + Fr. -gène 
"producing,"   generate (v.); coined in 1787 by the French chemist Guyton de Morveau (1737-1816) 
because it forms water when exposed to oxygen. 

hydrogen coma 
      	+    
gis-e hidroženi 
 
Fr.: chevelure d'hydrogène    

The cometary cloud of hydrogen, detectable in ultraviolet light, that is immensely bigger than even the 
huge visible coma it surrounds. It is produced by the dissociation of water into hydrogen and oxygen and 
by other processes set into motion by solar radiation and and the solar wind. 

  hydrogen  coma. 

hydrogen ion 
    	+    
yon-e hidrožen (#) 
 
Fr.: ion hydrogène    

Positively charged hydrogen atom;  proton. 

  hydrogen  ion. 

hydrogen line 
  
  	+    
xatt-e hidrožen (#) 
 
Fr.: raie  de l'hydrogène    

An   emission or   absorption line in  the spectra of various astronomical objects produced by the 
presence of hydrogen atoms in particular physical conditions. 

  hydrogen  line. 

643
hydrography 
  	    
âbnegâri (#) 
 
Fr.: hydrographie    

The study, measurement, and description of depths and currents in open seas, lakes, estuaries, and rivers. 

  hydro- +   -graphy. 

hydrologic cycle 
  	   ~     
carxe-ye âbšenâsik (#), ~ âbšenâxti (#) 
 
Fr.: cycle hydrologique    

The vertical and horizontal transport of water in all its states between the earth, the atmosphere, and the 
seas; often called the water cycle. 

Hydrologic, pertaining to    hydrology;   cycle. 

hydrology 
      
âbšenâsi (#) 
 
Fr.: hydrologie    

The study of the waters of the earth, especially with relation to the effects of precipitation and evaporation 
upon the occurrence and character of water in streams, lakes, and on or below the land surface. 

Hydrology, from    hydro-; +   -logy. 

hydromagnetics 
  	    
hidromeqnâtik 
 
Fr.: hydromagnétisme    

Same as  magnetohydrodynamics. 

  hydro-;   magnetics. 

hydronium 
  	    
hidroniom 
 
Fr.: hydronium    

A   water  molecule with  an additional hydrogen ion (H3O+). Also called hydronium ion. Hydronium is 
an abundant molecular ion in the interstellar diffuse and dense molecular clouds ( Sagittarius B2,  
Orion molecular cloud OMC-1)  as well as the plasma tails of  comets (  Halley,    Hale-Bopp). 

From hydr-  hydro- + -onium  a suffix used in the names of complex cations, extrcated from ammonium 
"ionized ammonia" (NH4+). 

hydrosphere 
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  	    
âbsepehr (#) 
 
Fr.: hydrosphère    

A term denoting the water portion of the Earth's surface. 

  hydro-;   sphere. 

hydrostatic equilibrium 
  	  	- ~ 	-    
tarâzmandi-ye hidristâik 
 
Fr.: équilibre  hydrostatique    

A balance between the gravitational force inward and the gas and radiation forces outward in a star. 

Adj. of    hydrostatics;   equilibrium. 

hydrostatics 
  	-    
hidristâyik 
 
Fr.: hydrostatique    

A branch of physics that deals with the characteristics of  fluids at rest and especially with the pressure 
in a fluid or exerted by a fluid on an immersed body. 

  hydro- +   statics. 

hydroxyl group 
  	   	    
goruh-e hidroksil (#) 
 
Fr.: groupe hydroxyle    

The univalent radical or group consisting of one hydrogen and one oxygen atom, forming a part of a 
molecule of a compound. The OH group. 

From   hydro- + ox(y)- a combining form  meaning "sharp, acute, pointed, acid," used in the formation of 
compound words, from Gk, oxys "sharp, keen, acid" + -yl a suffix used in the names of chemical radicals, 
from Fr. -yle, from Gk.  hyle "matter, substance;"  group. 

Hydrus 
  	    
âbmâr (#) 
 
Fr.: Hydre mâle    

The Male Water Snake. A minor constellation with three main stars, one of the 15  circumpolar 
constellations in the southern hemisphere. It first appeared in Johann Bayer's Uranometria of 1603. It is 
often confused with   Hydra, the large constellation further north. It  is also referred to as "male Hydra" 
or "little  Hydra." Abbreviation:  Hyi; genitive:  Hydri. 

From L., from Gk. hydros "water  serpent." 
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Âbmâr "water snake," from âb "water" (Mid.Pers. âb "water;"  O. Pers. ap- "water;" Av.  ap- "water;" cf. 
Skt. áp- "water;" Hitt.  happa- "water;" PIE p-, ab- "water, river;"  cf. Gk. Apidanos, proper noun, a river 
in Thessalia; L. amnis "stream, river" (from *abnis);  O.Ir. ab "river,"  O.Prus. ape "stream," Lith. upé 
"stream;" Latv. upe "brook")  + mâr "snake, serpent" (Mid.Pers. mâr "snake;" Av. mairya- "snake, 
serpent"). 

hygro- 
  -    
nam- (#) 
 
Fr.: hygro-    

A combining form  meaning "wet, moist, moisture," used in the formation of compound words:  
hygrogram;   hygrograph;    hygrometer . 

Hygro-, from Gk,  combining form of  hygros "wet, moist." 

Nam "humidity, moisture"  + -negâšt -gram.  The first component nam, from Mid.Pers. nam, namb 
"moisture;" Av.  napta- "moist,"  nabs-câ- "cloud," nabah- "sky;" cf. Skt. nábhas- "moisture, cloud, mist;" 
Gk. nephos "cloud, mass of clouds," nephele "cloud;" L. nebula "mist," nimbus "rainstorm, rain cloud;" 
O.H.G. nebul; Ger. Nebel "fog;" O.E. nifol  "dark;"  from PIE *nebh- "cloud,  vapor, fog, moist, sky." 

hygrogram 
      
namnegâšt (#) 
 
Fr.: hygrogramme    

The graphical record made by a  hygrograph. 

  hygro- +   -gram. 

hygrograph 
  	    
namnegâš (#) 
 
Fr.: hygrographe    

An instrument that records the hygrometer's measure of water vapor. 

  hygro- +   -graph. 

hygrometer 
      
namsanj (#) 
 
Fr.: hygromètre    

An instrument that measures the relative humidity of the air. 

  hygro- +   -meter. 

hyper- 
  ()  3G5G-) *) 	-    
1) abar- (#); 2) hiper- (#) 
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Fr.: hyper-    

A prefix appearing in loanwords from Greek meaning:  
1) "Over," like    super-, and sometimes implying: 2) "Excess higher than that denoted by super-;" e.g.  
hypernova. 

From Gk. hyper, preposition and adverb, "over, beyond, overmuch, above;" cognate with L. super- and 
Pers. abar-, as below. 

1) Mid.Pers. abar; O.Pers. upariy "above; over, upon, according to;" Av. upairi  "above, over," 
upairi.zma- "located above the earth;" cf. Gk. hyper- "over, above;" L. super-; O.H.G. ubir "over;"  PIE 
base *uper "over."  
2) hiper, loanword from Gk. 

hyperbola 
      
hozluli (#) 
 
Fr.: hyperbole    

A two-branched open curve, a type of conic section, defined as the intersection between a right circular 
conical surface and a plane which cuts through both halves of the cone. 

From Gk. hyperbole "excess, exaggeration" literally "a throwing beyond," from  hyperballein "to  throw 
over or beyond," from   hyper- "beyond"  + bol-, nom. stem of ballein "to  throw." 

Hozluli, loanword from  Ar. 

hyperbolic orbit 
  	      
madâr-e hozluli (#) 
 
Fr.: orbite  hyperbolique    

An orbit that is an open curve whose ends get wider apart at any rate between that of an ellipse and a 
straight line. Some comets' orbits become hyperbolic through the gravitational influence of a planet the 
comet passes near. 

Adj. of    hyperbola;   orbit. 

hyperbolic space 
        
fazâ-ye hozluli (#) 
 
Fr.: espace hyperbolique    

A three-dimensional space whose geometry resembles that of a saddle-shaped surface and is said to have 
negative curvature. 

Adj. of    hyperbola;   space. 

hyperboloid 
  	    
hozlulivâr (#) 
 
Fr.: hyperboloïde    
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A surface or body obtained by rotating a hyperbola about its axis of symmetry. 

Hyperboloid, from hyperbol(a)  +   -oid a suffix  meaning "resembling, like." 

Hozlulivâr, from  hozluli   hyperbola + -vâr a suffix  of similarity. 

hyperfine structure 
  	  H:	3G5G    
sâxtâr-e abar-riz (#) 
 
Fr.: structure hyperfine    

In spectroscopy, the  splitting  of a spectral line into a number of very thin components. It results from a 
small perturbation in the energy levels of atoms or molecules due to the magnetic dipole-dipole interaction 
arising from the interaction of the nuclear   magnetic moment with the   spin of the electron. It can be 
observed only at high spectral dispersion.  fine structure. 

  hyper-  fine structure. 

hypergalaxy 
  ,^4_%3G5G 	    
abarkahkašân, hiperkahkašân 
 
Fr.: hypergalaxie    

A system consisting of a dominant  spiral  galaxy associated with   dwarf satellite galaxies and 
intergalactic matter. Examples in the  Local  Group are our Galaxy and the  Andromeda galaxy. 

  hyper- +   galaxy. 

Hyperion (Saturn VII) 
  	    
Huperion (#) 
 
Fr.: Hypérion    

The sixteenth of Saturn's known satellites; it has a bizarre sponge-like appearance, a mean diameter of 286 
km, and revolves around Saturn at a mean distance of 1,481,100 km. It was discovered by two 
astronomers independently in 1848, the American William C. Bond (1789-1859) and the British William 
Lassell (1799-1880). 

Hyperion, in Gk. mythology  was the Titan god of light, one of the sons of Ouranos (Heaven) and Gaia 
(Earth), and the father of the lights of heaven, Eos the Dawn, Helios the Sun, and Selene the Moon. 

hypermetropia 
  	    
durbini (#) 
 
Fr.: hypermétropie    

A condition of  the eye that occurs when light rays entering the eye are focused behind the retina; also calle 
farsightedness, hyperopia, long sight (opposed to  myopia). 

From Gk. hupermetros "beyond measure," from  hyper- +  metron "measure;"  meter + -opia  a 
combining form denoting a condition of  sight or of the visual organs hemeralopia; myopia. 
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Durbini  "farsightedness," from dur "far"  (Mid.Pers. d	 r "far, distant, remote;" O.Pers. d	 ra- "far (in  time 
or space)," d	raiy "afar,  far away, far and wide;" Av.  d	 ra-, d	 ir "far," from  dav- "to move away;" cf. 
Skt. d	rá-  "far; distance (in space and time);" PIE base *deu- "to move forward, pass;" cf. Gk. den "for a 
long time," deros "lasting long")  + bin- "to  see" (present stem of didan; Mid.Pers. wyn-; O.Pers. vain- "to 
see;" Av. van- "to see;" Skt. veda "I know;" Gk. oida "I know,"  idein "to  see;" L. videre "to see;" PIE 
base *weid- "to know, to see") + -i noun suffix. 

hypernova 
  	3/7G    
hiper-nowaxtar 
 
Fr.: hypernova    

A highly energetic supernova explosion. This phenomenon, which is more violent than a typical  
supernova event, is accompanied by a gamma-ray burst. 

Hypernova, from hyper- +   nova 

hyperon 
  	    
hiperon (#) 
 
Fr.: hypéron    

An unstable elementary particles, belonging to the class called  baryons, which have greater mass than 
the neutron but very short lives (10-8 to 10-10 seconds). 

From   hyper- +   -on a suffix  used in the names of elementary particles (gluon; meson; neutron; 
graviton, and so on). 

hypersonic 
  	1    
hipersedâyi 
 
Fr.: hypersonique    

In aerodynamics, adjective used to describe a speed in excess of Mach 5.  supersonic ( :E`3G5G) 

Hypersonic, from   hyper- +   sonic. 

hypo- 
  -    
upâ- 
 
Fr.: hypo-    

A Gk. prefix  denoting "under." 

Gk. hypo "under" (prep.), "below"  (adv.); cognate with L. sub- and O.Pers./Av. up, as below. 

Upâ-, from O.Pers. up (prep.) "under, with;" Av. up, upa (prep.; prevb) "towards, with, on, in" 
(up.gam- "to arrive at," uppa- "living in the water," upa.naxturušu "bordering on the night"); Mod.Pers. 
bâ "with,"  from abâ; cf. Skt. úpa (adv., prevb., prep.) "towards, with, under, on;" cognate with Gk. hypo, 
as above. 

hypocycloid 
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  	    
upâcarxzâd 
 
Fr.: hypocycloïde    

A curve generated by the trace of a fixed point on a small circle that rolls within a larger circle. 

Hypocycloid, from   hypo- +    cycloid. 

hypothermia 
  	    
upâgarmâyi 
 
Fr.: hypothermie    

The failure of the body to maintain adequate production of heat under conditions of extreme cold. 

Hypothermia, from   hypo- + therm, from  Gk. therme "heat," from PIE *ghwerm-/*ghworm-   "warm;" cf. 
Pers. garm "warm;" L. fornax "an oven;"  O.E. wearm "warm" + -ia  a noun suffix. 

Upâgarmâyi, from upâ-   hypo- + garmâ "heat, warmth," from Mid.Pers. garmâg; O.Pers./Av. garma- 
"hot, warm;" cf.  Skt. gharmah "heat;" Gk. thermos "warm;" L.  formus "warm, fornax "oven;"  P.Gmc. 
*warmaz; O.E. wearm; E. warm; O.H.G., Ger. warm; PIE *ghworm-/*ghwerm-   "warm"  + -yi noun suffix. 

hypothesis 
  	    
engâré (#) 
 
Fr.: hypothèse    

Provisional supposition which accounts for known facts and which serves as a starting point for further 
investigation by which it  may be proved or disproved. 

Hypothesis, from M.Fr. hypothèse, from L.L. hypothesis, from Gk. hypothesis "base, basis of an argument, 
supposition," literally  "a placing under," from   hypo- "under"  + thesis "a placing, proposition," from 
root of tithenai "to  place, put, set," didomi "I give;"  from PIE base *dhe- "to put, to do;" cf. Mod.Pers. 
dâdan "to give," Mid.Pers. dâdan "to give,"  O.Pers./Av. d- "to give, grant, yield," daditi "he gives;" Skt. 
dadáti "he gives;" L. dare "to  give, offer,"  facere "to do, to make;" Rus. delat' "to do;" O.H.G. tuon, Ger. 
tun, O.E. don "to do." 

Engâré, from engâridan, engâštan "to suppose," from Mid.Pers. (h)angârtan "to conside, to bear in mind, 
to regard as," from han, ham "together"  com- + 2kartan "to establish; to declare; to found;" Av.  han-
kârayeiti, from han-, ham- "together," +  kar- "to remember; to impress on memory." 

hypothesize (v.) 
  	     
engâré sâxtan (#) 
 
Fr.: faire  une hypothèse    

To form a hypothesis. 

Hypothesize, from hypothes(is),  hypothesis + -ize a verb-forming suffix, from  M.E. -isen, from  O.Fr. -
iser, from L.L.  -izare, from Gk. -izein. 
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Engâré sâxtan, from engâré hypothesis + sâxtan, sâzidan "to adapt, adjust, be fit; to build, make, 
fashion," Mid.Pers. sâxtan, sâz-, Manichean Parthian s'c'dn "to prepare, to form," Av. sak- "to understand, 
to mark," sâcaya- (causative) "to teach." 

hysteresis 
      
pasmând (#) 
 
Fr.: hystérésis    

The phenomenon exhibited by a body (especially a ferromagnetic or imperfectly elastic material) in 
reacting to changes in the forces, especially magnetic forces, affecting it.  
In ferromagnetic materials, the lag in the change in the magnetic induction B behind the change in the 
intensity of the external magnetizing field, due to the dependence of B on its pervious values (past 
history). 

Hysteresis, from Gk. hysteresis "being behind or late, from hystere-, stem of hysterein "to come late, lag 
behind" + -sis a suffix froming  abstract nouns of action. 

Pasmând "lagging behind," from pas "behind" (Mid.Pers. pas "behind, before, after;" O.Pers. pas "after;" 
Av. pasca "behind (of space); then, afterwards (of time);" cf. Skt. pazca "behind, after, later," L. post 
"behind, in the rear; after, afterwards;" O.C.S. po "behind, after;" Lith. pas "at, by;"  PIE *pos-, *posko-) + 
mând stem of mândan "to remain; to be fatigued," mân "house, family" (Mid.pers. mândan "to remain, 
stay;" O.Pers. mn- "to remain, dwell;" Av. man- "to remain, dwell;  to wait;" cf. Gk.  menein "to remain;" 
L. manere "to stay, remain, abide," mansio "a staying, a remaining, night quarters, station" (Fr. maison, 
ménage; E. manor, mansion, permanent); PIE *men- "to remain, wait for." 

hysteresis loop 
  	       
gerdâl-e pasmând 
 
Fr.: cycle d'hystérésis    

A closed curve showing the change in magnetic induction of a ferromagnetic body to which an external 
field is applied as the intensity of this field is varied from  +Hs to -Hs and back again, where Hs is the 
magnetic field intensity corresponding to saturation. 

  hysteresis;  loop. 

hysteresis loss 
  	        
dastraft-e pasmândi 
 
Fr.: perte par hystérésis    

Dissipation of energy which occurs, due to magnetic hysteresis, when the magnetic material is subject to 
changes of magnetization. 

  hysteresis;  loss. 

-ic 
  - -    
-ik (#), -i  (#) 
 
Fr.: -ique    
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A suffix  forming adjectives from nouns and bearing several senses; adjective suffix of nouns ending in  
-ics. 

  -ics. 

-ics 
  -    
-ik (#) 
 
Fr.: -ique    

A suffix  of nouns that denotes science, knowledge, principles, characteristic actions or activities, such as 
  physics,  statistics,    ballistics, politics,  ethics. See also  -logy. 

Suffix -ics, from  -ic + plural suffix  -s, from O.Fr.  -ique, from L. -icus, Gk.  -ikos; cf. O.E. -ig, from  P.Gmc. 
*-iga, Ger. -ig. 

Mod.Pers. -ik, from Mid.Pers. -ik or -ig,  possibly from the Av.  noun and adjective forming suffix -ika,  -ka, 
-aka (as in ainika- "face," maršdika- "mercy,"  pairik- "fairy,"  kasvika- "trifling,"   kutaka- "small," 
ahmka- "ours"). In Mid.Pers. it had an extensive use for creating adjectives of relation. Some examples:  
cihrik, cihrig  "natural," from  cihr (Mod.Pers. cehr);  
gohrik, gohrig "natural,  essential," from gohr (Mod.Pers. gowhar);  
gumânik, gumânig "doubtful," from  gumân (Mod.Pers. gomân);  
kunišnik "doable, related to action," from konišn (Mod.Pers. koneš);  
mânik, mânig "household belonging, household member," from mân (Mod.Pers. mân);  
manik "mine, related to me," from man (Mod.Pers. man);  
narik "related to male," from  nar (Mod.Pers. nar);  
xvartik, xwarišnig "edible,"  from xvart,  xwarišn (Mod.Pers. xord, xoreš);  
gâsânik, gâhânig "related to the Gathas (the oldest songs of the Avesta, which are attributed to 
Zarathushtra himself)," from gâsân (Mod.Pers. gâhân);  
dâtik, dâdig "legal, concerned with the law," from  dât (Mod.Pers. dâd).  
 
Although it has changed into -i in Mod.Pers. (like O.E. -ig  into E. -y, as in juicy, rumbly, dreamy), it  is 
extant in a number of adjectives: târik "dark," nazdik "near," bârik  "narrow," zandik (Arabicized  zandiq) 
"heretic." It is active in  the Tabari dialect, as in larzenik "fearful," ramendik "timid,  fugitive,"  xordinik 
"very small," and also appears as -ij, for example yušij "related to, belong to Yuš (a famous village in 
Mâzandarân)." In recent years -ik has been reactivated in technical terminology to render E. -ics (Fr. -ique, 
Ger. -ik), as in the following examples:  
âvâyik () "phonetics;"  
farmânik (	 )   "cybernetics;"  
ma'nâyik ()      "semantics;"  
nurik (	)  "optics;"  
partâbik (	 )  "ballistics;"  
tavânik, niruyik ( 	)  "dynamics;"  
zabânik () "linguistics."  
 
The revival of -ik is interesting for  several reasons, mainly:  
a) In the European scientific terminology, branches of science are denoted by two suffixes:  
1) -logy, as in biology, geology, mineralogy, etc. The Pers. counterpart of this suffix is the widely used -
šenâsi (-),     -logy;  
2) -ics, as in biotics, dynamics, kinematics, mathematics, etc. Lacking a Pers. equivalent until recently, -ics 
was equated with -logy. However, the Pers. suffix -ik produces helpful semantic nuances and allows us 
new constructions from the same base, for example:  
  biology "zistšenâsi" ();  
  biotics "zistik"  ().  
b) Moreover, in some cases -ik is more efficient than -šenâsi. For example, if we translate balistics by 
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partâbšenâsi (	)   how  should we render ballistic missile? Mušak-e partâbšenâsi (    
	),    mušak-e partâbšenâxti (    	), or mušak-e partâbšenâsâné 
(     	)? All these possibilities seem unfitting, and no matter which adjective we 
choose among them the problem remains. The reason is that here ballistic does not really refer to the 
science (-šenâsi) but points to the action of throwing,  ballistic  missile. This problem can be turned 
around using -ik: mušak-e partâbik (     	).  
c) It is not phonetically straightforward  in Pers. to make adjectives with the -i suffix from  words which 
end in -i, in particular with  -šenâsi. The use of -ik solves this problem and produces adjectives which 
themselves do not end in -i, for example  astronomical unit  "yekâ-ye axtaršnâsik" (  
	)   instead of "~ axtaršnâxti". 

-ids 
  -    
-iyân 
 
Fr.: -ides    

Suffix denoting "family  of,"  as in Andromedids, Aquarids, Bielids, Draconids, Geminids, Perseids, and so 
on. 

Plural form of L.  -id-, from  -is, Gk. fem. patronymic suffix;  or from L.  -ides, from Gk. masc. patronymic 
suffix. 

-iyân plural form of  -i, suffix  of relation, adjective + -y- euphonic infix  (epenthesis) + -ân plural suffix,  as 
in Haxâmanešiyân "Achaemenids," Sâsâniyân "Sasanides," and so on. 

-ity 
  - -    
-i (#), -igi  (#) 
 
Fr.: -ité    

A suffix  used to form abstract nouns expressing state, degree, or condition: metallicity, luminosity, 
periodicity, Gaussianity. 

From M.E. -ite, from  O.Fr. -ité, from L.  -itas (-itat-),  from -i-  (thematic or, rarely, connective vowel) + -
tas (-tat-), may be cognate with Av./Skt. -tt (as in Av. uparatt, Skt. uparátt "supremacy," Av. 
haurvatt, Skt. sarvátt "completeness"). 

The suffix -igi,  from -ig adj. suffix,  variant of -ik   -ic, + -i  noun suffix.  
 
Note: The Pers. suffix -i forms state/condition nouns from adjectives, as in: xubi, zešti, râsti, âzâdi, 
tanhâyi. There is though a phonetic problem when the adj. ends in -i, since two successive i's are not 
easily articulable, e.g.: felez "metal," felezi "metallic," *felezii  "metallicity."   Mid.Pers. did not have this 
problem, since the adj. suffix was -îg or -îk (instead of -i) and the noun suffix -îh (instead of -i). Some 
examples in Mid.Pers.: tuhîg "empty," tuhîgîh "emptiness," tuwânîg "able," tuwânîgîh "ability,"   spurrîg 
"complete," spurrîgîh "completeness, perfection," nazdîk "near," nazdîkîh "proximity."  Avoiding  non-
Persian solutions (e.g. Ar. -iyat, Fr. -ité), a way out of this phonetic problem in Mod.Pers. is to use the 
Mid.Pers. -igi. This solution,  first introduced independently by E. Tabari and M. Bahâr (tohi, tohigi),  was 
generalized by M. Sch. Adib-Soltâni (Irânigi,  Âlmânigi,  darunâxtigi, borunâxtigi,  etc.). This seems a 
natural solution since the adj. suffix -i is the evolution of  the Mid.Pers. -ig, and moreover Pers. currently 
revives the g phoneme in comparable phonetic situations, as in the ending phoneme -é (-eh), which 
derives from Mid.Pers. -ag. A number of examples: adj. âzâdé, n. âzâdegi; adj. tâbandé, n. tâbandegi; adj. 
mardâné, n. mardânegi; likewise xâné, xânegi, setâré, setâregân; âzâdé, âzâdegân.  
Some examples for the use of -igi in this work: felezigi for   metallicity,  mâddigi   materiality, beyzigi; 
  ellipcity,  etc. 
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-ize 
  - - W/!G 	    
-idan (#), -astan (#), kardan (#) 
 
Fr.: -iser    

A verb-forming  suffix occurring  originally  in loanwords from Gk. that have entered English through L. or 
Fr. 

From M.E. -isen, from O.Fr. -iser, from  L.L.  -izare, from Gk -izein. 

-idan, -astan infinitive  suffixes; kardan "to  do, to make," auxiliary verb of  compound verbs (Mid.Pers. 
kardan; O.Pers./Av. kar- "to do, make, build;"  Av. krnaoiti "he makes;" cf. Skt. kr- "to do, to make," 
krnoti "he makes, he does," karoti "he makes, he does," karma "act, deed;" PIE base kwer- "to do, to 
make"). 

Iapetus 
      
Yâpetus 
 
Fr.: Japet    

The seventeenth of Saturn's known satellites and the third largest. It is 1436 km across and revolves 
around Saturn at a mean distance of 3.5 million km with a period of 79 days. The most unique and perhaps 
most remarkable feature on Iapetus is a topographic ridge 13 km higher than the surrounding terrain, as 
discovered in the images obtained with Cassini spacecraft. The ridge extends at least 1300 km almost 
exactly parallel with Iapetus's equator. 

Iapetus was one of the Titan gods, sons of Ouranos (Heaven) and Gaia (Earth). Discovered 25 October 
1671 by Jean-Dominique Cassini. 

IC 10 
      
IC 10 
 
Fr.: IC  10    

A small   dwarf  irregular  galaxy belonging to the   Local Group, which  is located in the constellation 
  Cassiopeia. IC 10 is about 2.3 million light-years distant and about 5,000 light-years across. With an 
absulute B magnitude of -16.5, IC 10 has an integrated luminosity that is comparable to that of the  
Small Magellanic Cloud, although it  is considerably smaller. Its   metallicity is roughly  a factor of 2 
higher than that of the SMC and in the same proportion smaller than  LMC's. Compared to other Local 
Group galaxies, IC 10 has a large population of newly formed stars that are massive and intrinsically very 
bright, especially   Wolf-Rayet stars. Its W-R star density is larger than those of the LMC and SMC. 
Moreover, the relative number of known   WC to   WN type Wolf-Rayet  stars is unusually high, which 
is unexpected for IC 10's metallicity. IC 10 is also known to be unusual in having   H I  gas that extends 
about 7 times the optical dimensions of the galaxy. IC 10 is the nearest example of a  starburst galaxy. 
IC 10 was discovered by the American astronomer Lewis A. Swift (1820-1913) in 1887. 

Number 10 in the   Index Catalogue. 

ice 
      
yax (#) 
 
Fr.: glace    
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1) The solid form of water; it  is found in the atmosphere as snow crystals, hail, ice pellets, etc., and on the 
Earth's surface in forms such as frost, rime, glaze, glacier ice, etc.  
2) The solid, frozen form of gases in cold astronomical objects. 

Ice, from O.E. is "ice," from  P.Gmc. *isa-; cf.  O.N. iss, O.Fris. is, Du. ijs, Ger. Eis. Cognate with Pers. 
yax, as below. 

Yax, from Av. aexa- "ice, frost,"  isav-, isu- "icy, chilly;"   cf. Sarikoli (Pamir  dialect) š "cold;" P.Gmc. 
*isa-, as above. 

ice accretion 
  	       
farbâl-e yax 
 
Fr.: accrétion de glace    

Meteo.: The process by which a layer of ice builds up on solid objects that are exposed to freezing 
precipitation or to supercooled fog or cloud droplets. 

  ice;   accretion. 

ice age 
  1	          
asr-e yax (#) 
 
Fr.: âge de glace    

A major interval of  geologic time during which  extensive ice sheets (continental glaciers) formed over 
many parts of the world. 

  ice;   age. 

ice point 
  
       
noqte-ye yax (#) 
 
Fr.: point  de congélation    

The temperature at which a mixture of air-saturated pure water and pure ice may exist in equilibrium at a 
pressure of one standard atmosphere. 

  ice;   point. 

iceberg 
  35       
yaxberg, kuh-e yax (#) 
 
Fr.: iceberg    

A large mass of floating or stranded ice that has broken away from a glacier; usually more than 5 m above 
sea level. 

Iceberg, half Anglicization,  half adoption of Du. ijsberg  "ice mountain," from  ijs  ice + berg "mountain" 
(cf. Ger. Eisberg, Sw. isberg), from P.Gmc. *bergaz; cf. M.H.G.  berc, O.H.G. berg "mountain;"  cognate 
with Pers. boland, borz, berg, as below; PIE base *bheregh- "high, elevated." 
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Yaxberg, from yax  ice + berg "mountain, hill,"  in Laki  dialect, related to Pers. boland "high," variants 
bâlâ "up, above, high, elevated, height," borz "height, magnitude" (it occurs also in the name of the 
mountain chain Alborz), Laki dialect berg "hill,  mountain;"  Mid.Pers. buland "high;"  O.Pers. baršan- 
"height;" Av.  barz- "high, mount," barezan- "height;" cf. Skt. bhrant-  "high;"  L. fortis "strong"  (Fr. &  E. 
force); O.E. burg, burh "castle, fortified  place," from P.Gmc. *burgs  "fortress;" Ger. Burg "castle," Goth. 
baurgs "city," E. burg,  borough, Fr. bourgeois, bourgeoisie, faubourg); PIE base *bhergh- "high."  

idea 
      
miné 
 
Fr.: idée    

A thought, conception, or notion existing in the mind as a result of mental understanding, awareness, or 
activity.   thought = andišé ();   concept = begret (	 ). 

Idea, from L. idea "idea," pre-Platonic Gk.  idea "form, semblance, nature, fashion," in Plato "a timeless, 
universal archetype of existents; ideal prototype," literally "look,  form," from  idein "to see," from PIE 
*wid-es-ya-, suffixed form  of base *weid- "to know,  to see;" cf. Pers. bin- "to see" (present stem of didan); 
Mid.Pers. wyn-; O.Pers. vain- "to see;" Av. van- "to see;" Skt. veda "I know." 

Miné "idea" (related to Pers. maneš "disposition, temperament, greatness of soul," minu "heaven, 
paradise," also equivalent to Ger. Geist in recent philosophical translations, došman "enemy," pašimân 
"penitent, regretful," pežmân "sad, mournful," šâdmân "joyful,   cheerful, pleased," ârmân "desire; ideal," 
  ideal), from Mid.Pers.  mênidan "to think, consider," mên "thought, idea," mênišn "thought, thinking, 
mind, disposition," mênitâr "thinker,"  mênôg "spritual, immaterial,  heavenly," from Av.  man- "to think," 
mainyeite "he thinks," manah- "mind, thinking,  thought; purpose, intention," mainyu- "mind,  mentality, 
mental force, inspiration," traditionally  translated as "spirit," Angra Mainyu  "hostile mentality"  (Mod.Pers. 
Ahriman); O.Pers. maniyaiy "I think,"  Ardumaniš- (proper noun) "upright-minded,"  Haxmaniš- (proper 
noun, Hellenized Achaemenes, founder of the Achaemenian dynasty) "having the mind of a friend;" cf. 
Sogdian mân "mind;" Skt. man- "to think,"  mánye "I think,"  manyate "he thinks," mánas- "intelligence, 
understanding, consciense;" Gk. mainomai "to be angry," mania "madness," mantis "one who divines, 
prophet;" L. mens "mind, understanding, reason," memini "I remember," mentio "remembrance;" Lith. 
mintis "thought, idea;" Goth. muns "thought," munan "to think;"  Ger. Minne "love,"  originally  "loving 
memory;" O.E. gemynd "memory, thinking, intention;"  PIE base *men- "to think, mind;  spiritual activity." 

ideal 
  ()  	 	) *) 	  	    
1) (n.) ârmân (#), minevâr; 2) (adj.) ârmâni (#), mineyi, minevâr 
 
Fr.: idéal    

1) (n.) A standard of perfection, beauty, or excellence.  
Math.: A subset of a ring that is closed under addition and multiplication by any element of the ring.  
2) (adj.) Existing only  in the imagination; not real or actual.  
Conforming exactly to an ideal, law, or standard; perfect.   ideal gas. 

M.E. ydeall, from  L.L. idealis  "existing in idea," from  L.   idea. 

Ârmân "ideal" in Mod.Pers., traditionally  "desire; hope; grief," variants armân, urmân, prefixed  from mân, 
"thought, mind,"    idea. The first element may be related to Av. arma- "in peace, still; quietly;" PIE 
base *er[]- "to be still"  (cf. Skt. rm (adv.) "quiet, still, being in the same place;" Gk. erôé "calm, 
peace;" O.H.G. rouwa "rest"), as in Av. arma.šad- "sitting quietly," arma.št- "standing still, stagnent." 
Therefore, Pers. ârmân may be related to Av. *arma.manah- (PIE *ermen-) "thought in peace, quiet 
mind."  
Mineyi, minevâr, adj. from miné  idea. 
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ideal gas 
    	 ~  	    
gâz-e ârmâni, ~-e minevâr 
 
Fr.: gaz idéal    

Theoretical gas assumed to consist of perfectly elastic molecules of negligible volume and mutual 
attraction force. Also called   perfect gas. 

  ideal;   gas. 

ideal gas law 
      	 ~ ~ 	    
qânun-e gâz-e ârmâni, ~ ~ minevâr 
 
Fr.: loi  des gaz parfaits    

An   equation of state that relates pressure (P), temperature (T), and volume (V) of an ideal or  perfect 
gas: PV = nRT, where n is the number of  moles of gas present and R is the  universal gas constant. 
Equivalently: PV =  NkT, where N is the number of atoms of gas present and k is  Boltzmann's constant. 

  ideal;   gas;   law. 

ideal MHD condition 
  	  DHM  	    
butâr-e MHD-ye ârmâni 
 
Fr.: MHD  idéale    

Magnetohydrodynamics of a plasma with very large (infinite)  conductivity. In  this limit,  Ohm's law 
reduces to E = -v x B, where E represents electric field, B magnetic field, and v the fluid velocity. 

  ideal;   magnetohydrodynamics (MHD);    condition. 

idealism 
  	    
minebâvari 
 
Fr.: idéalisme    

Any one of a variety of systems of philosophical thought, which would  make the ultimate reality of the 
Universe expressible or intangible only in terms of idea in mind, rather than in terms of matter in space. 

From   ideal + -ism a suffix  appearing in loanwords from Gk. denoting several senses, among which 
state or condition, principles, doctrines. 

Minebâvari, from  miné  idea + bâvari, from bâvar  "belief;"  Mid.Pers. wâbar "beleif;"  Proto-Iranian 
*uar- "to  choose; to convince; to believe;" cf. Av. var-  "to choose; to convince" varna-, varana- 
"conviction, faith;"  O.Pers. v(a)r- "to choose; to convince;" Skt. vr- "to  choose," vara- "choosing." 

identical 
       
yeksân (#), hamidân 
 
Fr.: identique    
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Similar or alike in  every way; being the very same; agreeing exactly. 

From M.L. identicus "the same," from L.L.  identitas "identity,"  from  idem "the same," from id "it,  that 
one" + demonstrative suffix -dem. 

Yeksân "the same, similar," from yek one + -sân "manner, semblance" (variant sun, Mid.Pers. sân 
"manner, kind," Sogdian šôné "career").  
Hamidân, from Mid.Pers. hamêtôn "identical." 

identification 
      
idâneš 
 
Fr.: identification    

An act or instance of identifying; the state of being identified. 

Identification, verbal noun of    identify (v.). 

Idâneš, verbal noun of idânidan  identify (v.). 

identification of  lines 
    
    
idâneš-e xatthâ 
 
Fr.: identification  de raies    

Recognizing the lines in the spectrum of a star, nebula, galaxy, etc. using a calibration template. 

  identification;    line. 

identifier 
  	    
idângar 
 
Fr.: identifiant    

Computers: 1) One or more characters used to identify, name, or characterize the nature, properties, or 
contents of a set of data elements.  
2) A string of bits or characters that names an entity, such as a program, device, or system, in order that 
other entities can call that entity.  
3) In programming languages, a lexical unit that names a language object, such as a variable, array, record, 
label, or procedure. 

Agent noun of   identify (v.). 

identify (v.) 
      
idânidan 
 
Fr.: identifier    

To recognize or establish as being a particular person or thing; e.g.  identification of lines. 

Identify, from Fr. identifier,  from identité,    identity. 
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Idânidan, infinitive  from  idâni  identity. 

identity 
         
idâni, inhamâni, kisti, cisti 
 
Fr.: identité    

Math.: An equation that is valid for  all values of its variables. A mathematical relationship equating one 
quantity to another.  
Logic: An assertion that two terms refer to the same thing. 

From M.Fr. identité, from  L.L. identitas "sameness," from ident-, combining form  of L. idem "the same; at 
the same time; also; moreover," from id "it, that one" + demonstrative suffix -dem + -itas a suffix  used to 
form abstract nouns expressing state or condition. 

Idâni, from iduni,  from Mid.Pers. êdônih "being this, being that, being so, the manner of being," from 
êdôn "thus, so," Mod.Pers. idun "this, in this manner, now;" O.Pers. aita- demonstrative pronoun "this;" 
Av. ata- "this; this here; this now," ata
- (adv.) "here, there; then, thus; thereupon;" cf. Skt. etad "this," 
iti "thus, in this  manner;" akin to L. idem, as above. 

identity element 
  	      
bonpâr-e idâni 
 
Fr.: élément neutre    

In a mathematical system, an element which leaves unchanged any other element on which it operates. 
Thus 0 is the identity element for addition: a + 0 =  a. And 1 is the identity element for multiplication:   a . 
1 = a. 

  identity;   element. 

identity function 
  	       
karyâ-ye idâni 
 
Fr.: fonction  d'identité    

Math.: Any function  f for which  f(x) = x for  all x in the domain of definition. 

  identity;   function. 

identity matrix 
  	         
mâtris-e idâni 
 
Fr.: matrice identité    

In linear algebra, the simplest nontrivial diagonal matrix, an n-by-n square matrix with ones on the main 
diagonal and zeros elsewhere. 

  identity;   matrix. 

identity operator 
  		      
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âpârgar-e idâni 
 
Fr.: opérateur d'identité    

An operator which takes a real number to the same real number. 

  identity;   operator. 

igneous rock 
     	    
sang-e âzarin (#) 
 
Fr.: roche ignée    

A rock formed by the solidification  of molten  material that originated within the Earth (as magma or lava). 

Igneous, from L. igneus "of fire, fiery,"  from  ignis "fire,"  from PIE  *egni- (cf. Skt. agni-  "fire, sacrificial 
fire," O.C.S. ogni, Lith.  ugnis "fire");  rock "stone," from  O.E. rocc (in stanrocc "stone rock or obelisk"), 
also from O.N.Fr. roque, from M.L.  rocca, from  V.L. *rocca,  of uncertain origin. 

Sang "stone, rock," from Mid.Pers. sang; O.Pers. aanga-; Av. asenga- "stone" (related to Mod.Pers. 
âsmân "sky"   heaven); âzarin "fiery,"  from âzar, variants âtaš, taš, from Mid.Pers. âtaxš, âtur "fire;" 
Av. tar-, r- "fire," singular nominative tarš-; O.Pers. tar- "fire;" Av. aurvan- "fire priest;" Skt. 
átharvan- "fire priest;"  cf. L. ater  "black" ("blackened by fire");  Arm.  airem "burns;" Serb. vatra "fire;" 
PIE base *ter- "fire" + -in adj. suffix. 

illuminance 
  	   ~    
rowšanâyi, tanuyi-ye ~ 
 
Fr.: éclairement lumineux    

Optics: Intensity of   illumination.  
The amount of visible light incident  per unit area of surface per second; measured in lux (lumens per unit 
square meter).  irradiance. 

Rowšanâyi illumination;   tanuyi  intensity. 

illumination 
  	    
rowšanâyi (#) 
 
Fr.: éclairement, illumination    

General: An act or instance of illuminating.  The fact or condition of being illuminated. 

Illumination,  from O.Fr. illumination,  from  L. illuminationem  (nom. illuminatio),  from  illuminare  "to 
throw into light,"  from    in- "in"  + lumen "light,"  cognate with Pers. rowšan, as below. 

Rowšanâyi, noun of quality and state from rowšan "bright, clear," related to ruz "day," foruq "light,"  and 
afruxtan "to light,  kindle," rowzané "window,  aperture;" Mid.Pers. rôšn "light;  bright, luminous,"  rôc 
"day," rocânak "window;"  O.Pers. raucah-, Av. raocana-  "bright, shining, radiant,"  raocah- "light, 
luminous; daylight;"  akin to Skt. rocaná- "bright,  shining, roka- "brightness, light;"  Gk. leukos "white, 
clear;" L. lux "light,"  also lumen "light,  window,"  luna "Moon;"  E. light;  Ger. Licht; Fr. lumière; PIE base 
*leuk- "light,  brightness." 
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illusion 
  	    
tarfand (#) 
 
Fr.: illusion    

Something that produces a false or misleading impression of reality.  optical illusion.  
An instance of being deceived. 

From O.Fr. illusion "a mocking,"  from  L. illusionem (nom. illusio)  "a mocking,  irony," from  illudere "to 
mock at," literally  "to play with,"  from in-  "at" + ludere "to  play," from  ludus "a game, play;" PIE base 
*leid- "to  play, jest." 

Tarfand "falsity,  deceit, fraud," variant tarb, Mid.Pers. truftan  "to steal;" from Av.  tarp- "to steal, rob;" 
cf. Skt. tarp- "to steal, rob;" PIE  base *terp- "to be satisfied." 

image 
  1	    
tasvir (#) 
 
Fr.: image    

In an optical system, the point to which light rays are converged (real image) or from which they appear to 
diverge (virtual image) after reflection or refraction.  
Math.: A number, point, or unique element of a space that corresponds to some other number, point, or 
unit element. 

From O.Fr. image, from L. imaginem (nom. imago) "copy,  picture, likeness " from stem of imitari  "to 
copy, imitate, from im-, stem of imitare  "to copy, imitate"  + -ago noun suffix. 

Tasvir, loan from Ar. 

image co-adding 
    1	    
hamafzâyeš-e tasvirhâ 
 
Fr.: addition  d'images    

The process of adding several usually low-exposure images to create an image having a significantly 
higher signal/noise ratio. 

  image;   co-;   add (v.). 

image deblurring 
       1	    
tigeš-e tasvir 
 
Fr.: correction  de l'image brouillée    

A technique using a mathematical model of the blurring process to recover the original, sharp image.  
blurred image. 

  image;   co-;   add (v.). 

Tigeš "sharpening," from tigidan  debur (v.). 
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image formation 
      1	    
diseš-e tasvir 
 
Fr.: formation  de l'image    

The meeting of light rays emanating from an object after crossing an optical system. 

  image;   formation. 

image intensifier 
  	  1	    
tanugar-e tasvir 
 
Fr.: intensificateur  d'image    

Device that produces an observable image that is brighter at output than the image at input. 

  image;   intensifier. 

image processing 
    1	    
âmâyeš-e tasvir 
 
Fr.: traitement d'image    

The use of techniques to produce, extract, identify, and display images for evaluation, interpretation, and 
further interaction with the data. 

  image;   processing. 

image quality 
    1	    
cuni-ye tasvir 
 
Fr.: qualité  d'image    

The degree of visibility of  relevant information in an image. 

  image;   quality. 

image resolution 
    1	    
vâgošud-e tasvir 
 
Fr.: résolution  d'image    

The separation between two detached but adjacent points in an image. 

  image;   resolution. 

image restoration 
    1	    
bâzsâzi-ye tasvir (#) 
 
Fr.: restauration  d'image    
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The process by virtue of which the original image can be created by removing the blurring and the noise 
that occur during image formation. 
 image;  restoration. 
image scale 
  	  1	    
marpel-e tasvir 
 
Fr.: échelle de l'image    
The quantity that relates the length on the image to the angular or physical separations on the sky. 
 image;  scale. 
image tube 
    1		    
lule-ye tasvigar 
 
Fr.: tube imageur    
A device for amplifying faint images by electronic means. Electrons, released when the incident radiation 
forms a pattern on a photocathode, are accelerated by a magnetic field so that they form a second, brighter 
image when they strike a phosphor screen. 
 image;  tube. 
imaginary number 
        
adad-e pendâšti (#) 
 
Fr.: nombre imaginaire    
A number that is or can be expressed as the square root of a negative number; thus  -1 is an imaginary 
number, denoted by i; i2 = - 1. 
M.E. imaginary from L. imaginarius, from imagin-, stem of imago image + -arius "-ary;"  number. 
Adad number; pendâšti, adj. of pendâšt, pendâštan "to imagine, consider, think," from Mid.Pers. pad êd 
dâštan "to consider," from pad "to, at, in, on" + êd "this" + dâštan "to have, hold, keep" (Mod.Pers. 
dâštan); O.Pers./Av. root dar- "to hold, keep back, maitain, keep in mind;" Skt. dhar- "to hold, keep, 
preserve," dharma- "law;" Gk. thronos "elevated seat, throne;" L. firmus "firm, stable;" Lith. daryti "to 
make;" PIE base *dher- "to hold, support." 
imaging 
  1		    
tasvirgari (#) 
 
Fr.: imagerie    
The visual representation of an astronomical body using a two-dimensional detector and computerized 
techniques. 
From  image + -ing. 
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Tasvirgari, from  tasvirgar agent noun from tasvir   image + -gar from kar-, kardan  "to do, to make" 
(Mid.Pers. kardan; O.Pers./Av. kar- "to  do, make, build;" Av.  krnaoiti "makes;" cf. Skt. kr- "to do, to 
make;" krnoti "makes," karma "act, deed;" PIE base kwer- "to do, to make"). 

imaging detector 
  		  1	 	     
âškârgar-e tasvirgari 
 
Fr.: détecteur d'image    

A detector with two-dimensional capability,  such as a CCD. 

  image;     scale. 

immersion 
  	    
darungâm 
 
Fr.: immersion    

The disappearance of a star, planet, moon, or other body at the beginning of an occultation or eclipse. Also 
called ingress. 

From L.L. immersionem (nom. immersio), noun of action from immergere, from  L. in- "into"  + mergere 
"plunge, dip." 

Darungâm, literally  "going into,"  from darun "  in, into; within"  (Mid.Pers. andarôn  "inside," from 
andar  inter- + rôn  "side, direction;" Av.  ravan- "(course of a) river")  + gâm "step, pace" (Mid.Pers. 
gâm, O.Pers. gam- "to come; to go," Av. gam- "to come; to go," jamaiti "goes, Mod.Pers. âmadan "to 
come," Skt. gamati "goes," Gk. bainein "to go, walk,  step," L. venire "to come," Tocharian A käm- "to 
come," O.H.G. queman "to come," E. come; PIE root *gwem- "to go, come"). 

impact 
  		    
barxord (#) 
 
Fr.: impact, collision    

A collision  between two bodies. In the case of solar system objects, when one is much smaller than the 
other (like a meteoroid colliding with  the Earth), a crater may be produced on the larger body. 

From L. impactus, p.p. of impingere "to drive into,  strike against, from   in- "in"  + pangere "to fix, 
fasten." 

Barxord, verbal noun of barxordan "to  collide, clash, dash against each other," from bar- "on, upon, up" 
(Mid.Pers. abar; O.Pers. upariy "above; over, upon, according to;" Av. upairi  "above, over," upairi.zma- 
"located above the earth;" cf. Gk. hyper- "over, above;" L. super-; O.H.G. ubir  "over;" PIE base *uper 
"over") + xordan "to  hit, strike," originally   "to eat, drink, devour," and by extension "to destroy," from 
Mid.Pers. xvardan "to eat, enjoy (food)," Av.  xvar- "to consume, eat;" Laki dialect hovârden "to eat;" 
Proto-Iranian *huar- "to  consume, eat." 

impact ionization 
    		    
yoneš-e barxordi 
 
Fr.: ionisation  par collision    
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The loss of orbital electrons by an atom of a crystal lattice which has undergone a high-energy collision. 

impact parameter 
  	  		    
pârâmun-e barxord 
 
Fr.: paramètre d'impact    

A measure of the distance by which a collision fails being frontal. 

  impact ;   parameter 

impact winter 
    		    
zemestân-e barxord 
 
Fr.: hiver  par impact    

The enormous drop in temperature and the related effects of the shrouding of Earth with soot and dust 
particles after the planet is struck by a sizable comet or asteroid. Such a phenomenon is believed to have 
killed off  the dinosaurs 65 million years ago. 

  impact   winter. 

impactor 
  			    
barxordgar 
 
Fr.: impacteur    

A natural impacting body, such as a comet, asteroid, or planet. It can also be a space probe designed to 
collide with  an astronomical body in the solar system. 

Impactor, from   impact  + -or a suffix forming  agent nouns. 

Barxordgar, from  barxord  impact + -gar  agent suffix, from kar-,  kardan "to do, to make" (Mid.Pers. 
kardan, O.Pers./Av. kar- "to do, make, build,"  Av. krnaoiti "makes," cf. Skt. kr- "to do, to make," krnoti 
"makes," karma "act, deed;" PIE base kwer- "to do, to make"). 

impedance 
  	    
pâgiri (#) 
 
Fr.: impédance    

General: The ratio of a quantity with the nature of a force to a related quantity with the nature of a current.  
Electricity:  The apparent opposition in an electrical circuit to the flow of an alternating current that is 
analogous to the actual electrical resistance to a direct current and that is the ratio of effective 
electromotive force to the effective current 

From impede, from L. impedire "to entangle," literally  "to shackle the feet," from in-  "in"  + pes (gen. 
pedis) "foot" + -ance a suffix  used to form nouns either from adjectives in -ant or from verbs. 

Pâgiri, verbal noun of pâgir  "impedder, impeded; hinderer, hindered," from pâ "foot, step" (from 
Mid.Pers. pâd, pây; Av. pad- "foot;"  cf. Skt. pat; Gk. pos, gen. podos; L. pes, gen. pedis; P.Gmc. *fot; E. 
foot; Ger. Fuss; Fr. pied; PIE *pod-/*ped-) +  gir present stem of gereftan "to take, seize" (Mid.Pers. 
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griftan, Av./O.Pers. grab- "to  take, seize," cf. Skt. grah-, grabh- "to seize, take," graha "seizing, holding, 
perceiving," M.L.G.  grabben "to grab," from P.Gmc. *grab,  E. grab "to  take or grasp suddenly;" PIE base 
*ghrebh- "to seize"). 

implode (v.) 
  	     
forukaftidan 
 
Fr.: imploser    

To collapse, or cause to collapse, inward violently.  explode (v.). 

Implode, from   in- +  (ex)plode, from L. plaudere "to clap, beat," of uncertain origin. 

Forukaftidan, from  foru- "down, downwards; below;  beneath" (Mid.Pers. frôt "down, downwards;" 
O.Pers. fravata "forward, downward;" cf.  Skt. pravát- "a sloping path, the slope of a mountain") + 
kaftidan "to burst; to split,"  variants kaftan, kâftan "to split; to dig,"  (Parthian Mid.Pers. q'f- "to split;" 
Sogdian k "to spli;" Chorasmian kf- "to split, be split;" Proto-Iranian *kap-,  *kaf- "to  split"). 

implosion 
  	     
forukaft 
 
Fr.: implosion    

A violent inward  collapse; the act of imploding; opposed to   explosion. 

Verbal noun of   implode (v.). 

impulse 
      
tekâné (#) 
 
Fr.: impulsion    

Of a force acting on a body, the product of the force and the time for which it acts. If the force changes 
with time, the impulse is the integral of the force with  respect to the time during which the force acts, and 
is equal to the total change of momentum produced by the force. 

From L. impulsus "a push against, pressure, shock," p.p. of impellere "to push, strike against, drive 
forward," from    in- "into"  + pellere "to  push, drive." 

Tekâné, from tekân "involuntary motion, sudden shaking," related to tak "rush, quick motion, stroke, 
blow" (tâxtan, tâzidan "to  run; to hasten; to assault"); Mid.Pers. tak "assault, attack;" Av. taka- "leap, 
run," from tak- "to  run, flow;"  cf. Skt. tak- to rush, to hurry," takti  "runs;" O.Ir.  tech- "to flow;"  Lith.  teketi 
"to walk, to flow;"  O.C.S. tešti "to  walk, to hurry;"  Tokharian B cake "river;"  PIE base *tekw- "to run; to 
flow;"    flow. 

impulsive force 
  	      
nitu-ye tekânemand 
 
Fr.: force impulsionnelle    

Relating to   impulse, the force which is very large but acts for a very short time. 
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Impulsive, adj. of   impulse;   force. 

impurity 
  +    
nâžâvi (#) 
 
Fr.: impureté    

A substance that is incorporated into a semiconductor material to provide free electrons (n-type impurity) 
or holes (p-type inpurity). 

Impurity, from  im- negation prefix,   in-,  + purity, O.Fr. pureté, from L.L.  puritatem (nom.  puritas) 
"cleanness, pureness," from purus "clean;" cf. Av. p	itika-  "serving for  purification,"  Mod.Pers. pâk 
"clean;" Skt. pavi- "to become clean," pávate "purifies, cleanses;" O.H.G. fouwen, fewen "to sift;" PIE 
base *peu- "to purify, cleanse." 

Nâžâvi "impurity,"  from nâ- negation prefix,    in-, + žâv "pure" + -i  noun suffix. 

in phase 
      
hamfâz (#) 
 
Fr.: en phase    

The condition which exists when two waves of the same frequency pass through their maximum and 
minimum values in a correlated or synchronized way. 

  in;   phase. 

Hamfâz, from ham- "together,"   com- + fâz  phase. 

in- 
  ()  	-) *)  - -  G-    
1) dar-; 2) nâ, bi-, an-, a- 
 
Fr.: en-    

1) Prefix meaning "into, in, on, upon, toward, at;" variants im-;  il-;  ir- by  assimilation of -n- with  the 
following  consonant. It occurs also sometimes as en, in loans from O.Fr.  
2) Prefix meaning "not, opposite of, without." 

1) From L. in; cf.  Gk. en; P.Gmc. *in (cf. O.Fris, Du.,  Ger., Goth. in); O.E. in, inne "within."  
2) From L. in- "not,"  cognate with Gk. an-; O.Pers./Av. an-, a- "not,  without;"  Skt. an-, a- "not;" P.Gmc. 
*un-; O.E. un-. 

1) Dar- "in,"  from Mid.Pers. andar   intra-.  
2) nâ-, na "not," ma- "not"  (prohitive); Mid.Pers.  nê, ma "no, not;" O.Pers. naiy, nai "not;" Av. nôit,  na 
"not;" cf. Skt. ná "not;"  L. ne-, in-,  un-; Gk. ni; Lith.  nè; O.C.S. ne "not;" PIE *ne-. 
bi- privative prefix,  from Mid.Pers. abi-,  O.Pers. *apaiy-, Av. apa-.  
a-, an-, from O.Pers./Av. negation prefix appearing before consonants and vowels respectively. A couple 
of examples in Mod.Pers.: amordâd "immortality,  name of the fifth month in the Iranian calendar," anušé; 
"fortunate, happy," anirani  "non Iranian," âhu "vice, defect,"  âsoqdé "unburnt, half-burnt wood." 

inaccuracy 
  ECA-G	,9    
nârašmandi 
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Fr.: imprécision,  inexactitude    

The quality or condition of  being inaccurate.  
The difference between the input quantity applied to a measuring instrument and the output quantity 
indicated by that instrument. The inaccuracy of an instrument is equal to the sum of its instrument error 
and its uncertainty. 

From negation prefix   in- +    accuracy 

incandescence 
  	     
foruzandegi 
 
Fr.: incandescence    

State of glowing at high temperature; white or bright-red heat. 

Incandescence, from incandesc(ent) incandescent lamp + -ence a noun suffix equivalent to -ance, 
corresponding to the suffix -ent in adjectives. 

incandescent lamp 
    	    
lâmp-e foruzandé (#) 
 
Fr.: lampe à incandescence    

Electric lamp in which light  is produced by the heating effect of a metal filament. 

Incandescent, probably from Fr., from L. incandescent-, incandescens, p.p. of incandescere "to become 
hot," from   in-  + candescere "to become hot," from candere "to glow;"   lamp. 

Lâmp  lamp; forizandé, adj. of foruzidan, afruxtan "to  light, kindle;"  related to foruq "light,  brightness" 
(Mid.Pers. payrog "light,  brightness"); rôšan "light;  bright, luminous;"  ruz "day;" Mid.Pers. rošn light; 
bright," rôc "day;"  O.Pers. raucah-; Av. raocana- "bright,  shining, radiant," raocah- "light,  luminous; 
daylight;" cf.  Skt. rocaná- "bright, shining,  roka- "brightness, light;"  Gk. leukos "white, clear;" L.  lux 
"light,"  also lumen "light, window,"  luna "Moon;"  E. light;  Ger. Licht; Fr. lumière;  PIE base *leuk- "light, 
brightness." 

incidence, angle of 
    	    
zâviye-ye forud (#) 
 
Fr.: angle d'incidence    

The angle formed between a ray of light striking a surface and the normal to that surface at the point of 
incidence. 

  incidence;   angle. 

inclination 
  	    
darkil 
 
Fr.: inclinaison    
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1) The angle between two lines or two planes.  
2) An orbital element that defines the angle between the orbital plane of a solar system body (planet, 
comet, asteroid) and the plane of the ecliptic.  
3) The angle between the equatorial and orbital planes of a planet. 

Inclination, from  M.E. inclinacioun,  from  L. inclination-,  from inclinat(us)  p.p. of inclinare,  from    in- + 
clinare "to bend;" cf.  Gk. klinein "to  cause to slope, slant, incline;" Skt. sri- "to lean," O.Pers. ray-; Av. 
sray- "to lean;" Mod.Pers. kil "bent, inclined,  slant;" PIE base *klei- "to lean, incline"  from which  is also 
derived P.Gmc. *khlinen (Ger. lehnen, E. lean). 

Darkil,  from prefix  dar- "in"  + kil "bent, crooked, inclined"  [Dehxodâ], Mid.Pers. xwahl "bent,  crooked" 
(Mod.Pers. dialectal/colloquial variants kowleh, cowleh, cowl, caval, xohl, xohal, hol),  cf. Skt. kûla- 
"slope, declivity;"  PIE base *klei-, as above. 

inclination of  axis 
  	      
darkil-e âse 
 
Fr.: inclinaison  de l'axe    

The angle between the rotation axis of a planet and the normal to the ecliptic. 

  inclination;    axis. 

incline (v.) 
  	    
darkililan 
 
Fr.: s'incliner;  incliner    

To deviate from the vertical or horizontal; slant. 

Verbal form of    inclination. 

incoherent waves 
        
mowjhâ-ye nâhamdus (#) 
 
Fr.: ondes incohérentes    

The lack of a fixed phase relationship between two or more waves.  coherent. 

Incoherent, from negation prefix   in-  +   coherent;   wave. 

incompatible 
  	    
nâsâzgâr (#) 
 
Fr.: incompatible    

Of two or more propositions, unable to be true simultaneously.  compatible. 

From M.L. incompatibilis,  from    in- "not"  + compatibilis  (  compatible). 

Nâsâzgâr, from nâ- "not"   in-  + sâzgâr  compatible. 
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incompleteness 
  -3X!0    
nâ-ospori 
 
Fr.: incomplétude    

The state of being incomplete, for example in photometric studies of a population of stars when the 
faintest members of the population are lacking.  completeness 

Negative of   completeness. 

incompressible flow 
     ~  	    
tacân-e nâtanjidani, ~ tanješnâpazir 
 
Fr.: écoulement incompressible    

A flow  whose volume or density does not change under pressure, and therefore its density is a constant. In 
other words, an ideal flow in which the   divergence of velocity  is zero.   compressible flow. 

  incompressible, from   in "not"  +   compressible;   flow. 

increment 
      
fazâyé 
 
Fr.: incrément    

The amount by which a varying quantity increases between two of its stages.  
In calculus, the Gk. letter U (delta) is used to denote an increment; e.g. Ux is an increment of x.  
decrement(). 

Increment, from L. incrementum "growth, increase," from stem of increscere "to grow  in or upon" from 
  in- "in"  + crescere "to grow." 

Fazâyé, from fazâ shortened present stem of afzudan "to add, increase" (Mid.Pers. abzudan "to increase, 
grow;" O.Pers. abijav- "to increase, add to, promote," from abi-, aiby- "in  addition to; to; against" + root 
jav- "press forward;" Av.  gav- "to hasten, drive;" Sk. jav- "to press forward, impel quickly,  excite," javate 
"hastens") + -y- euphonic infix + -é noun/nuance suffix. 

indefinite 
  	 	    
nâhedârmand, nâhedâr 
 
Fr.: indéfini    

Not   definite; without  fixed or specified limit. 

From   in- "not, without"  +    definite. 

indefinite integral 
  ,/!0	 0   	    
dorostâl-e nâhedârmand 
 
Fr.: intégral  indéfinie    
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Math.: An integral without  upper and lower limits. The general antiderivative of a function.    definite 
integral. 

  definite;   integral. 

independent events 
  	      
ruydâdhâ-ye nâvâbasté (#) 
 
Fr.: évenements indépendants    

Statistics: Two events if the occurrence of one of them gives no information about whether or not the 
other event will occur; these events have no influence on each other. 

Independent, from negation prefix   in- +   dependent;   event. 

from negation prefix   in-  +   dependent;  event. 

independent random variables 
  	  	      
vatandehâ-ye kâture-ye nâvâbasté 
 
Fr.: variables aléatoires  indépendantes    

Statistics: Two random variables X and Y if and only if the value of X has no influence on the value of Y 
and vice versa. 

Independent from negation prefix   in- +   dependent;   random;   variable. 

indeterminism 
  		    
nâtarmbâvari 
 
Fr.: indéterminisme    

Philosophy: The doctrine that there are events which do not correspond with determinism and therefore 
are uncaused in some sense.  
Quantum physics: The claim that the most basic constituents of matter behave indeterministically, in 
accordance with such properties as the  uncertainty principle. 

  in-;   determinism. 

Nâtarmbâvari, nâtarmvari,  from nâ- negation prefix +  (â)tarmbâvari, (â)tarmvari   determinism. 

index 
  ()  )   *)  	    
1) dišan; 2) fehrest (#) 
 
Fr.: 1) indice;  2) index    

1) Something that serves to guide, point out, or otherwise facilitate reference; an indicator or pointer, as on 
a scientific instrument; a sign.  
Math.: A number or symbol, often written  as a subscript or superscript to a mathematical expression, that 
indicates an operation to be performed, an ordering relation, or a use of the associated expression.  
Physics: A measure of a particular property; e.g.  adiabatic index;   color  index;   index of 
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refraction.  
2) A sequential arrangement of items, especially in alphabetical or numerical order. 

Index, from L. index "forefinger,  pointer, sign," literally  "anything  which points out," from  indicare "point 
out, show," from in- "in"  + dicare  "to proclaim,"  from stem of dicere "to speak, to say;" PIE base *deik- 
"to point out" (cf.  Av. das- " to show;" Skt. dic- "to point  out, show;" Gk. deiknynai "to prove;"  O.H.G. 
zeigon; Ger. zeigen "to show;" O.E. teon "to accuse," tæcan "to teach"). 

1) Dišan, from diš-, simple aorist of Av.  das- "to show," as above, + suffix -an.  
2) Fehrest, from Mid.Pers. payrâstag "arranged," from payrâstan "to arrange; to adorn" (Mod.Pers. 
pirâstan); Proto-Ir. *pati-rsta-,  from *pati  "to, at, for,  in" (cf. Mid.Pers. pad "to,  at, for, in;" Mod.Pers. 
be, beh; Old.Pers. paity; Av. paiti "to, towards, in, at;"  Skt. práti; Gk. poti)  + *rd- "to direct,  arrange" (cf. 
Mod.Pers. raj "line, row,"  variants raž, rak, râk, rezg (Lori),  ris, risé, radé, rasté, râsté, related to râst 
"right, true; just, upright,  straight;" Mid.Pers. râst "true, straight, direct;"  Soghdian ršt "right;" O.Pers. 
rsta- "straight, true," rs- "to be right, straight, true;" Av. rz- "to direct, put in line, set," razan- "order;" 
cf. Skt. raj- "to  direct, stretch," rjuyant- "walking  straight;"  Gk. orektos "stretched out;" L. regere "to lead 
straight, guide, rule," p.p. rectus "right, straight;" PIE base *reg- "move  in a straight line," hence, "to 
direct, rule"). 

Index Catalogue (IC) 
    	    
kâtâlog-e fehrest 
 
Fr.: Index Catalogue    

Either of two catalogues of non-stellar objects, which serve as supplements to the  New General 
Catalogue. 

  index;   catalog 

index of refraction 
        
disšan-e šekast 
 
Fr.: indice de réfraction    

Of any optical medium, the ratio of the speed of light in a vacuum to that in the medium. 

  index;   refraction. 

induce (v.) 
  	 	    
darhâxtan, darhâzidan 
 
Fr.: induire    

To cause or initiate by influence or some means; e.g.  induced current;   induced emission. 

Induce (v.), "to lead by persuasions or other influences," from L. inducere "to lead into, persuade," from 
  in- "in"  + ducere "to lead," from PIE  *deuk- "to lead" (cf.  O.E. togian "to pull,  drag," O.H.G. ziohan 
"to pull"). 

Darhâxtan, darhâzidan, from dar-  "in"  + Mid.Pers. hâxtan, hâzidan, "to lead, guide, persuade;" Av. hak-, 
hacaiti "to attach oneself to, to join;"  cf. Skt. sacate "accompanies, follows;" Gk. hepesthai "to follow,"; 
L. sequi "to follow;"  PIE *sekw- "to follow." 
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induced 
  	 	    
darhâzidé, darhâxté 
 
Fr.: induit    

Brought about or caused by  induction. 

Induced, p.p. of   induce (v.). 

induced current 
  	  	 ~  	    
jarayân-e darhâzidé, ~ darhâxté 
 
Fr.: courant induit    

Current resulting from the relative motion of a conductor through a magnetic field. 

  induced ;   current. 

induced electric field 
    	  	 ~  ~  	    
meydân-e barqi-ye darhâzidé, ~ ~ darhâxté 
 
Fr.: champ électric induit    

An electric field  created by the variation of a magnetic field. The induced electric field lines are usually 
perpendicular to the changing magnetic field that produces them. 

  induced;   electric;   field. 

induced emission 
      	 ~  	    
gosil-e darhâxté, ~ darhâzidé 
 
Fr.: émission induite    

The emission of radiation from an atom when it is bombarded by photons. The induced radiation has the 
same wavelength and direction as the bombarding radiation. Same as  stimulated emission. 

  induced;   emission. 

induced fission 
     	 ~ 	    
šekâft-e darhâzidé, ~ darhâxté 
 
Fr.: fission induite    

Fission which takes place when a nucleon is bombarded with neutrons or high-energy radiation (gamma 
rays). 

Induced, p.p. of   induce (v.);   fission. 

inductance 
  	    
darhâzandegi 
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Fr.: inductance    

The property of an electric circuit, or of two  neighboring circuits, by virtue  of which an electromotive 
force is induced in one circuit by a change of current in either of them. 

Inductance, from induct, from L.  inductus, p.p. of   induce (v.) +   -ance. 

induction 
  	    
darhâzeš 
 
Fr.: induction    

General: The act of inducing, bringing about, or causing.  
Electromagnetism: The process by which a body having electric or magnetic properties produces 
magnetism, an electric charge, or an electromotive force in a neighboring body without contact.  
Math.: A method of mathematical proof typically  used to establish that a given statement is true of all 
natural numbers. It is done by proving that the first statement in the infinite sequence of statements is true, 
and then proving that if any one statement in the infinite sequence of statements is true, then so is the next 
one.  
Logic: Any form  of reasoning in which the conclusion, though supported by the premises, does not follow 
from them necessarily. 

Verbal noun of   induce (v.). 

induction field 
    	    
meydân-e darhâzeš 
 
Fr.: champ d'induction    

A component of an electromagnetic field which is the region close to the source (an antenna) where 
steady-state magnetic and electrostatic forces can be detected.  radiation field. 

  induction;   field. 

inductor 
  		 	    
darhâzgar, darhâzandé 
 
Fr.: bobine d'induction    

A coil of  wire used to introduce inductance into an electric circuit. 

Agent noun of   induce (v.). 

Indus 
  	       
Sorxpust (#), Hendi (#) 
 
Fr.: Indien    

The American Indian. A faint,  southern constellation (right ascension: 21 hours, declination: -55 degrees), 
supposed to represent an American native Indian. It was introduced in the 1603 star atlas of Johann Bayer 
and contains no stars brighter than the third magnitude. Abbreviation: Ind; genitive: Indi. 
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Indus "an Indian," from L.,  from Gk. Indos "the Indus River, an Indian." 

Sorxpust "red skin," the term coming from the reddish skin color of some native Americans, from sorx 
red + pust "skin," from  Mid.Pers. pôst "skin;" Av.  pastô-, in pastô.fraanhm "of the breadth of the skin."  
Hendi "Indian," Mid.Pers.  Hindûk, from Hind  "Indian;"  O.Pers. hindu- "Sind," a province of the Persian 
Empire on the upper Indus River," Hinduya- "man of Sind;"  Av. hindu-, hndu-; Skt. sindhu- "stream; the 
Indus; country around the Indus." 

inelastic collision 
          
hamkubeš-e nâkešâyand 
 
Fr.: collision  inélastique    

A collision  between bodies in which there is a loss of total kinetic energy. 

  inelastic;   collision. 

inequality 
   		    
nâhamugi, nâbarâbari 
 
Fr.: inégalité    

1) A statement of the form a  b, a > b, or a < b, asserting one quantity is greater than or less than another 
quantity.   equality.  
2) An irregularity  in the movement of a celestial object in its orbit about another which cannot be 
explained by their mutual gravitational attraction. Irregularities  are often due to perturbation by other 
neighboring objects. 

  in-;   equality. 

inert 
  abGZ    
laxt (#) 
 
Fr.: inerte    

Having no inherent power of action, motion, or resistance (opposed to active).  
Chemistry: Achemically inactive  element, compound or material.  inert  gas. 

Inert, from Fr. inerte, from  L. inertem "unskilled,  inactive," from    in- "without"   + ars (gen. artis) 
"skill." 

Laxt "sluggish, inert." 

inert gas 
    abGZ    
gâz-e laxt 
 
Fr.: gaz rare, ~ inerte    

Any one of six gases helium, neon, argon, krypton, xenon, and radon, all of whose atomic shells contain 
complete numbers of electrons so that the atoms are almost completely chemically inactive. Same as noble 
gases. 
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 inert;  gas. 
inertia 
   /bGZ    
laxti (#) 
 
Fr.: inertie    
Tendency of a body to preserve its state of rest or uniform motion in a straight line. 
Inertia, from L. inertia "unskillfulness, idleness," from iners (gen. inertis) "unskilled, inactive;"  inert. 
Laxti "sluggishness, inertia." 
inertia ellipsoid 
  	      
beyzivâr-e laxti 
 
Fr.: ellipsoïde d'inertie    
An ellipsoid used in describing the motion of a rotating rigid body. It is stationary with respect to the 
rotating body, and is determined by the body's moments of inertia. 
 ellipsoid;  inertia. 
inertial 
  abGZ  /bGZ    
laxti (#), laxti (#) 
 
Fr.: inertiel, d'inertie    
Of or relating to inertia. 
From  inertia +  -al. 
Laxt, adj. of laxti inertia 
inertial force 
  	      
niru-ye laxti (#) 
 
Fr.: force inertielle    
A force arising from the  acceleration of an observer's  frame of reference. 
 inertial;  force. 
inertial mass 
  	      
jerm-e laxti 
 
Fr.: masse inertielle    
The mass of a body as determined from the acceleration of the body when it is subjected to a force that is 
not due to gravity. 
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 inertial;   mass. 

inertial motion 
     ~      
jonbeš-e laxt (#), ~ laxti (#) 
 
Fr.: mouvement inertiel    

Motion free of any force, with constant velocity. 

 inertial;   motion. 

inertial reference frame 
  	  	      
cârcub-e bâzbord-e laxti 
 
Fr.: référentiel galiléen    

A reference frame or coordinate system in which there are no accelerations, only zero or uniform motion 
in a straight line. According to the special theory of relativity, it is impossible to distinguish between such 
frames by means of any internal measurement. 

 inertial;   reference;  frame. 

infall 
  	ac0    
darun-oft 
 
Fr.: chute vers le centre    

The fall of matter toward the center of a region of gravitational influence. 

Infall, from  in- +  fall. 

Darun-oft, from darun- "in, into; within" (Mid.Pers. andarôn "inside," from andar inter- + rôn "side, 
direction;" Av. ravan- "(course of a) river") + oft fall. 

inferior 
  	    
zirin (#) 
 
Fr.: inférieure    

Lower in place or position; closer to the bottom or base.  
Astro.:  inferior conjunction;  inferior culmination;  inferior planet. 

From L. inferior "lower," comp. form of inferus (adj.) "that is below or beneath," from infra "below" ( 
infrared), cognate with Pers. zir, as below. 

Zirin, adj. from zir "below, down," Mid.Pers. azêr "below, under," êr "below, down; low, under," adar 
"low;" Av. a
ara- (adj.), a
airi- (prep.) "below;" cf. Skt. ádhara- "lower;" L. infra (adv., prep.) "below, 
underneath, beneath," inferus "lower;" O.E. under "under, among"); PIE base *ndher. 

inferior conjunction 
    	    
hamistân-e zirin 
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Fr.: conjonction  inférieure    

The conjunction of an inferior planet with  the Sun when the planet is between the Sun and the Earth.  
superior conjunction. 

  inferior;    conjunction. 

inferior culmination 
    	    
bâlest-e zirin 
 
Fr.: culmination  inférieure    

The meridian transit of a star between the celestial pole and the north point of the horizon. Same as  
lower culmination.    superior culmination. 

  inferior;    culmination. 

inferior planet 
  	   	    
sayyâre-ye zirin (#) 
 
Fr.: planète inférieure    

A planet that orbits between the Earth and the Sun. Mercury and Venus are the only two inferior planets in 
the Solar System. 

  inferior;    planète. 

infinite 
      
bipâyân (#) 
 
Fr.: infini    

Unlimited or unmeasurable in extent of space, duration of time, etc.  
Math.: Not finite;  an infinite quantity  or magnitude; large beyond bound. 
Of a set, having elements that can be put into one-to-one correspondence with a subset that is not the 
given set. 

Infinite, from  L. infinitus  "unbounded, unlimited," from    in- "not"  + finitus "defining,  definite,"  from 
finis "end." 

Bipâyân, from bi- "without"  +  pâyân "end." 

infinite set 
  	      
hangard-e bipâyân 
 
Fr.: ensemble infini    

A set which can be put in a one-to-one correspondence with part of itself. 

  infinite;    set. 
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infinitesimal 
  	  307    
bikarânxord 
 
Fr.: infinitésimal    

General: Indefinitely  or exceedingly small.  
Math.: A variable that approaches zero as a limit. A quantity decreasing indefinitely without actually 
becoming zero. 

Infinitesimal, coined by Ger. philosopher and mathematician Baron Gottfried Wilhelm  von Leibniz (1646-
1716) from N.L. infinitesim(us)  "infinite  in rank,"  from infinit(us),    infinite,  + -esimus suffix of ordinal 
numerals +  -al. 

Bikarânxord, from bikarân  "unbounded, unlimited, infinite,"  from  bi- "without"  +  karân "boundary, side, 
end" (variants karâné, kenâr, from Mid.Pers. karân, karânak, kenâr "edge, limit, boundary," Av.  karana- 
"side, boundary, end") + xord "minute, little,  small" (from  Mid.Pers. xvart, xôrt "small,  insignificant;"  Av. 
dra- "weak, dependent;" Skt. dhrá- "small, weak, poor," ndh "to be oppressed;" Gk. nothros 
"sluggish;" PIE base *nhdhro-). 

infinitesimal  calculus 
  	  	 307    
afmârik-e bikarânxord 
 
Fr.: calcul  infinitésimal    

The body of rules and processes by means of which continuously varying magnitudes are dealt with in  
calculus. The combined methods of mathematical analysis of  differential  calculus and   integral 
calculus. 

  infinitesimal   calculus. 

infinity 
       
bipâyân (#), bipâyâni (#) 
 
Fr.: infini,  infinité    

That quantity which is greater than any assignable quantity. 

Noun form of   infinite. 

inflate (v.) 
      
pandâmidan 
 
Fr.: s'enfler    

To become inflated; to increase, especially suddenly and substanially.  inflation  inflatory  model. 

Inflate, from L.  inflatus p.p. of inflare  "to blow  into, puff up,"  from   in-  "into"  + flare "to blow." 

Pandâmidan "to swell," from  pandâm [Mo'in]  "swelling;"  Borujerdi panâm, panam "swellig;"  Malâyeri 
panomidan "to swell;" Laki  penamiyen "to swell;" Hamadâni pandumidan "swelling  of the eye or other 
parts of the body;" Kermâni padum kerdan "to swell," padum "swelled; fat,  corpulent;" Tâleši pandâm, 
pandom "swelling;" Gilaki  pandâm kudan "rising of river  water caused by flood;" cf. Gk. pneuma "wind; 
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breath," from pnein "to blow;  to breathe;" PIE base *pneu- "to breathe." Related terms in other Indo-
European languages: O.E. fnaeran "to breathe heavily," fneosan "to snort, sneeze;" M.H.G. pfnusen, 
pfnehen "to breathe, pant, sniff, snort, sneeze;" Norw. fnysa "to breeze;" M.Du. fniesen, Du. fniezen "to 
sneeze;" O.H.G. niosan, Ger. niesen "to sneeze." 

inflation 
      
pandâm 
 
Fr.: inflation    

General: The act of inflating; the state of being inflated.  
Cosmology: A brief exponential expansion of the Universe postulated to have occurred 10-35 seconds after 
the  Big  Bang, in response to the separation of the  strong interaction from the   electroweak 
interaction. This idea aims at explaining the   flatness problem, the  horizon  problem, and the  
magnetic monopole problem. 

Veral noun of   inflate  (v.). 

inflationary model 
        
model-e pandâmi 
 
Fr.: modèle d'inflation    

A class of   Big Bang models of the Universe that include a finite period of accelerated expansion in 
their early histories. Such an event would have released enormous energy, stored until then in the vacuum 
of spacetime. The horizon of the Universe expanded, temporarily, much faster than the speed of light. 

Inflationary,  adj. of   inflation;    model. 

inflow 
  	    
dartacân 
 
Fr.: afflux,  débit entrant    

The act or process of flowing in or into. Something that flows in  or into.  
Meteo: Flow of water into a stream, lake, reservoir, container, basin, aquifer system, etc. 

Inflow, from    in- +   flow. 

inform (v.) 
      
azdâyidan (#) 
 
Fr.: informer    

To impart knowledge of a fact or circumstance. 

Inform, from M.E.  informen, from O.Fr. enformer, from  L. informare  "to shape, form, train, instruct, 
educate," from   in- "into"  +   forma "form." 

Azdâyidan, from Mid.Pers. azdênitan "to inform,"  from azd "information,  proclamation; known" (loaned 
into Arm. azd), from O.Pers. azd "known," azd kar "to become known;" Av. azd "known;" Sogdian 
'zd' "informed, known;"  cf. Skt. addh' "manifestly; certainly, truly,"  addhti "sage." 
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informatics 
      
azdâyik (#) 
 
Fr.: informatique    

The science concerned with gathering, manipulating, storing, retrieving, and classifying recorded 
information. Also  called information science, computer science. 

Informaics, from informat(ion),    information  +   ics. 

information 
      
azdâyeš (#) 
 
Fr.: information    

Knowledge gained through study, communication, research, instruction, etc.  
Knowledge communicated or received concerning a particular fact or circumstance; news.  
The act or fact of informing. 

Verbal noun of   inform (v.). 

information science 
         
dâneš-e azdâyeš azdâyik (#) 
 
Fr.: informatique    

Same as  informatics. 

  information;    science. 

information theory 
  	       
negare-ye azdâyeš (#) 
 
Fr.: théorie de l'information    

A branch of mathematics that defines, quantifies, and analyzes the concept of information. It involves 
probability theory in  transmission of messages when the bits of information are subject to various 
distortions. 

  information;    theory. 

infrared 
  	 	     
forusorx (#) 
 
Fr.: infrarouge    

The invisible part of electromagnetic spectrum possessing wavelengths between those of visible light and 
those of radio waves, i.e. approximately between about 0.75 and 1000 µm. 
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From L. infra  (adv., prep.) "below, underneath, beneath," inferus "lower," from PIE *ndher;  cf. Av. 
a
ara-  (adj.), a
airi-   (prep.) "below;" Mid.Pers. êr  "below, down; low,  under," adar "low,"  azêr "below, 
under" (Mod.Pers. zir "below, down");  Skt. ádhara- "lower;"  O.E. under "under, among");   red. 

Forusorx, from foru  "down, downwards; below; beneath;" Mid.Pers. frôt "down,  downwards;" O.Pers. 
fravata "forward, downward;"  cf. Skt. pravát-  "a sloping path, the slope of a mountain," + sorx  red. 

infrared array 
  	  		    
ârast-e forusorx 
 
Fr.: détecteur mosaïque infrarouge    

A two-dimensional infrared imaging  device, consisting of an array of small, individual electronic 
detectors, each of which records a pixel in the image. 

  infrared;    array. 

Infrared Astronomical Satellite (IRAS) 
  	  	  		    
mâhvâre-ye axtaršenâxti-e forusorx (#) 
 
Fr.: satellite  astronomique infrarouge    

An orbiting infrared  telescope (60 cm mirror) which successfully operated from launch in January 1983 
until the supply of coolant ran out in November 1983. It was a collaborative mission between NASA, the 
Netherlands, and the UK, and mapped 95% of the whole sky in the wavelength bands 12, 25, 60, and 100 
microns. 

  infrared;    astronomical;   satellite. 

infrared astronomy 
  	  		     
axtaršenâsi-ye forusorx (#) 
 
Fr.: astronomie infrarouge    

The study of infrared properties of astronomical objects. 

  infrared;    astronomy. 

infrared cirrus 
  	     		    
sirus-e forusorx (#) 
 
Fr.: cirrus  infrarouge    

Wispy, extended structures seen above and below the plane of the Galaxy in the infrared maps of the sky 
(60-100 microns) produced by the  InfraredAstronomical  Satellite (IRAS). 

  infrared;  L. cirrus "curl,  tuft, plant filament  like a tuft of  hair." 

infrared detector 
  		  		     
âškârgar-e forusorx (#) 
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Fr.: détecteur infrarouge    

A thermal device for observing and measuring infrared radiation. 

  infrared;    detector. 

infrared excess 
    		 	  ~    
fozuni-ye forusorx, ferehbud-e ~ 
 
Fr.: excès infrarouge    

Infrared emission from a star in excess of that expected from a black body with the temperature 
corresponding to the temperature of the star. 

  infrared;    excess. 

infrared galaxy 
    		    
kahkešân-e forusorx (#) 
 
Fr.: galaxie infrarouge    

A galaxy that emits most of its energy in the infrared region of the spectrum. Such galaxies are thought to 
have unusually high rates of star formation and are also described as  starburst galaxies. 

  infrared;    galaxy. 

infrared imaging 
  1	   	   		    
tasvirgari-ye forusorx (#) 
 
Fr.: imagerie infrarouge    

Imaging with an infrared detctor. 

  infrared;    imaging. 

infrared radiation 
    		     
tâbeš-e forusorx (#) 
 
Fr.: rayonnement infrarouge    

That part of the electromagnetic spectrum that lies beyond the red, and has wavelengths from about 7500 
Å to a few millimeters  (about 1011-1014 Hz). 

  infrared;    radiation. 

Infrared Space Observatory (ISO) 
      		    
nepâhešgâh-e fazâyi-ye forusorx 
 
Fr.: Satellite ISO    
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A European Space Agency satellite which carried the most sensitive infrared telescope ever launched. It 
operated between November 1995 and April 1998 and made particularly important observations of the 
dusty regions of the Universe. ISO was equipped with four science instruments: an infrared camera 
(CAM),  a long-wavelength spectrometer (LWS), a photo-polarimeter (PHT), and a short-wavelength 
spectrometer (SWS). The instruments jointly covered wavelengths from 2.5 to around 240 microns with 
spatial resolutions ranging from 1.5 arcseconds to 90 arcseconds. Its 60 cm diameter telescope was cooled 
by superfluid liquid  helium to temperatures of 2-4 K. The mission was a great technical, operational and 
scientific success. During its routine operational phase, ISO successfully made some 30,000 individual 
imaging, photometric, spectroscopic, and polarimetric observations ranging from objects in our own solar 
system to the most distant extragalactic sources. 

  infrared;    space;  observatory. 

infrared survey 
  	  		    
bardid-e forusorx 
 
Fr.: relevé infrarouge    

Observing a large area of sky (or the whole sky) in infrared wavelengths. 

  infrared;    survey. 

infrared telescope 
  	  		   ~    
durbin-e forusorx (#), teleskop-e ~ (#) 
 
Fr.: télescope infrarouge    

A telescope capable of observing infrared radiation from astronomical objects. 

  infrared;    telescope. 

infrared window 
  	  		    
rowzane-ye forusorx (#) 
 
Fr.: fenêtre infrarouge    

A range of infrared wavelengths to which the Earth's atmosphere is relatively transparent, and at which 
observations can be made from the ground. Infrared windows are found near wavelengths of 1.25, 1.65, 
2.2, 3.6, 5.0, 10, 20, and 30 microns, and beyond 300 microns. 

  infrared;    window. 

ingress 
  	    
darungâm 
 
Fr.: immersion    

Same as  immersion. 

From   in- + gress  egress. 

inhomogeneity 
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      
nâhamgeni (#) 
 
Fr.: inhomogénéité    
The condition or an instance of not being homogeneous. 
 in- "not" +  homogeneity. 
inhomogeneous 
      
nâhamgen (#) 
 
Fr.: inhomogène    
Lack of homogeneity; something that is not  homogeneous. 
 in- "not" +  homogeneous. 
initial 
      
âqâzin (#) 
 
Fr.: initial    
Of, pertaining to, or occurring at the beginning. 
Initial, from L. initialis, from initium "a beginning, an entrance," from p.p. stem of inire "to go into, 
begin," from  in- + ire "to go,"  ion. 
Âqâzin "pertaing to the beginning," from âqâz "beginning," from Proto-Iranian *gza-, from prefix - + 
*gz- "to take, receive," cf. Sogdian z "beginning, start," pcz "reception, taking." 
initial conditions 
  	      
butârhâ-ye âqâzin 
 
Fr.: conditions initiales    
Conditions at an initial time t = t0 from which a physical system or a given set of mathematical equations 
evolves.  
Meteo.: A prescription of the state of a dynamical system at a specified time; for all subsequent times, the 
equations of motion and boundary conditions determine the state of the system. 
 initial;  condition. 
initial mass 
  	      
jerm-e âqâzin (#) 
 
Fr.: masse initiale    
The mass of a star at its arrival on the main sequence. 
 initial;  mass. 

685
initial mass function (IMF) 
  	    	    
karyâ-ye âqâzin-e jerm 
 
Fr.: fonction initiale de masse    
A mathematical expression describing the relative number of stars found in different ranges of mass for a 
cluster of stars at the time of its formation. 
 initial;  mass;  function. 
initial singularity 
        
takini-ye âqâzin (#) 
 
Fr.: singularité initiale    
An instant of infinite density, infinite pressure, and infinite temperature where the equations of general 
relativity break down, if the standard Big Bang theory is extrapolated all the way back to time zero.  
singularity. 
 initial;  singularity. 
inject (v.) 
  	E9,-    
darešândan 
 
Fr.: injecter    
To force into a passage, cavity, or tissue. Verbal form of  injection. 
Inject, from L. injectus, p.p. of injicere "to throw in or on," from  in- "in" + -icere, combining form of 
jacere "to throw." 
Darešândan, from dar- in + ešândan (Hamadâni dialect) "to throw out," owštan (Laki dialect) "to 
throw, to shoot (with bow and arrow);" šane (Lori) "throwing," šane kerde (Lori) "to throw;" Av. ah- "to 
throw," ahya- "throws," asta- "thrown, shot," astar- "thrower, shooter;" cf. Khotanese ah- "to throw, 
shoot;" Skt. as- "to throw, shoot," ásyati "throws," ásana- "throw, shot." 
injection 
  	@9,-    
darešâneš 
 
Fr.: injection    
The act of injecting. Something that is injected.  
The process of introducing electrons or holes into a semiconductor so that their total number exceeds the 
number present at thermal equilibrium.  hole injection.  
Math.: A one-to-one mapping. 
Verbal noun of  inject (v.). 
inner 
  	    
daruni (#) 
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Fr.: interne    

Situated within or farther within;  interior. 

From O.E. inra, comparative of inne (adv.) "inside;"    in-. 

Daruni, adj. of darun  "in, into;  within"  (Mid.Pers. andarôn "inside," from  andar  inter-  + rôn "side, 
direction;" Av.  ravan- "(course of a) river"). 

inner Lagrangian point 
  
   	+  	    
noqte-ye Lagrange-e daruni (#) 
 
Fr.: point  de Lagrange interne    

One of the five   Lagrangian points, denoted L1, which lies  between the two bodies on the line passing 
through their center of mass. In a  close binary star system mass transfer occurs through this point. 

  inner;   Lagrangian  points. 

inner planets 
  	   	    
sayârehâ-ye daruni (#) 
 
Fr.: planètes internes    

The planets Mercury, Venus, Earth and Mars collectively. T hey are also known as the terrestrial planets. 

  inner;   planet. 

input 
  	 	    
dardâd (#), darundâd (#) 
 
Fr.: entrée    

1) The current, voltage, or driving force applied to an electric or electronic circuit  or device.  
2) Computers: Data which is transferred from outer external storage elements to the internal storage of a 
computer.  output. 

From   in- + put, from  M.E. put(t)en "to push, thrust, put;" O.E. *putian. 

Dardâd, darundâd, from dar-,  darun "in"    in-,   intra-  + dâd "given,"  p.p. of dâdan "to give" 
(Mid.Pers. dâdan "to give," O.Pers./Av. d- "to give, grant, yield,"  akin to L. data,   datum). 

inscribe (v.) 
  W/-	    
darveštan 
 
Fr.: inscrire    

To mark with words, characters, etc., especially in a durable or conspicuous way.  
Geometry: To draw within another figure so that the inner lies entirely within  the boundary of the outer, 
touching it at as many points as possible: e.g. to inscribe a circle in a square. 
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From L. inscribere, from    in- + scribere "to  write," from  PIE *skreibh-  (cf. Gk. skariphasthai "to 
scratch an outline, sketch;" Lett. skripat "scratch, write;" 0 O.N. hrifa  "scratch"); PIE base *sker- "cut, 
incise." 

Darveštan, darvisidan (on the model of neveštan, nevisidan "to write"), from dar-   in- + vešt-, vis- (see 
below) + -idan infinitive   suffix. Vešt-, vis- from Mid.Pers. bišt-,  bis- (nibištan, nibes- "to write"),  from 
O.Pers. pais- "to adorn, cut, engrave," Av. pas- "to paint, adorn," pasa- "adornment," Mid.Pers. psdan 
"to adorn;" cf. Skt. piáti "adorns; cuts;" Gk. poikilos "multicolored;"   L. pingit "embroiders, paints;" 
O.C.S. pisati "to write;"  O.H.G. fh "multicolored;"  Lith. pišti "to draw, adorn;" PIE base *peik- 
"colored, speckled." 

inscribed angle 
    ]/-	    
zâviye-ye davešté 
 
Fr.: angle inscrit    

An angle whose vertex lies on a circle and whose sides are chords of the circle. 

Inscribed p.p. of   inscribe (v.);    angle. 

insolation 
  		    
xortâbgiri (#) 
 
Fr.: insolation    

The amount of radiative energy received from the Sun per unit area per unit time. 

Insolation, from L.  insolatus p.p. of insolare "to place in the sun," from    in- + sol  sun + -ation a 
suffix denoting action or condition. 

Xortâbgiri,  from xor "sun,"  cognate with L. sol  sun + tâb "light;  heat, warmth; illuminating,"  from 
tâbidan, tâftan "to shine," tafsidan "to become hot" (Av.  tp-, taf- "to warm up, heat," tafsat "became hot," 
tpaiieiti "to create warmth;" cf. Skt. tap- "to  spoil, injure, damage; to suffer; to heat, be/become hot," 
tapati "burns;" L.  tepere "to be warm," tepidus "warm;" PIE base *tep- "warm")  + giri  verbal noun of 
gereftan "to take, seize" (Mid.Pers. griftan, Av./O.Pers. grab- "to  take, seize," cf. Skt. grah-, grabh- "to 
seize, take," graha "seizing, holding, perceiving," M.L.G.  grabben "to grab," from  P.Gmc. *grab, E. grab 
"to take or grasp suddenly;" PIE base *ghrebh- "to seize"). 

instability 
  	    
nâpâydâri (#) 
 
Fr.: instabilité    

The condition of a system when it is disturbed by internal or external forces. The system continues to 
depart from the original condition, in  contrast to a stable system, which will return to its previous 
condition when disturbed. 

From   in- "not"  +   stability 

instability strip 
  	  	    
navâr-e nâpâydâri 
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Fr.: bande de l'instabilité    

A region of the Hertzsprung-Russell diagram occupied by pulsating variable stars. The strip delineates 
combinations of luminosity and temperature corresponding to unstable states that result in regular 
pulsations of a star's outer layers. 

  instability;    strip. 

instant 
  
d G    
lahzé (#), dam (#) 
 
Fr.: instant    

An infinitesimal  or very short space of time; a moment.  
A particular moment, as the instant of first contact during an eclipse. 

From O.Fr. instant (adj.) "assiduous, at hand," from from L. instantem "present, pressing, urgent," pr.p. of 
instare "to urge, to stand near, be present (to urge one's case)," from  in- + stare "to stand," cognate with 
Pers. ist-, istâdan "to stand" (O.Pers./Av. sta- "to stand, stand still; set;" Skt. sthâ- "to stand;" L. stare "to 
stand;" Lith. statau "place;" Goth. standan); PIE base *sta- "to stand." 

Lahzé, from Ar. laHZat, laHZa  "glance; moment."  
Dam "breath; moment; time," from Mod./Mid.Pers.  damidan "to breathe, blow;" Av.  d
mainya- 
"blowing up,"  Skt. dahm- "to blow,"  dhámati "blows," Gk.  themeros "austere, dark-looking," Lith. dumti 
"to blow,"  PIE dhem-/dhem- "to smoke, to blow". 

instrument 
      
sâzâl 
 
Fr.: instrument    

A measuring device designed to record the present value of a quantity under observation. 

From O.Fr. instrument, from L. instrumentem "a tool, apparatus, furniture," from instruere  "to arrange, 
furnish," from    in- + struc- (var. s. of struere "to  put together") + -tus p.p. suffix. 

Sâzâl, from sâz "(musical) instrument; apparatus; harness; furniture," from sâzidan, sâxtan "to build, 
make, fashion; to adapt, adjust, be fit" (from Mid.Pers. sâxtan, sâz-, Manichean Parthian s'c'dn "to 
prepare, to form;" Av. sak- "to understand, to mark," sâcaya- (causative) "to teach") + -âl  -al. 

instrument error 
  	   
  ~    
irang-e sâzâl, xatâ-ye ~ 
 
Fr.: erreur  instrumentale    

The correctable part of the inaccuracy of a measuring instrument. 

  instrument  error. 

instrumental 
      
sâzâli 
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Fr.: instrumentale    

Of, relating to, or performed by or with  one or more instruments. 

Adj. of    instrument. 

instrumental broadening 
        
pahneš-e sâzâli 
 
Fr.: élargissement instrumental    

The boradening of a point source caused by the response functions of the telescope and the instrument 
used. 

  instrumental;   broadening. 

instrumental flexure 
         
caftegi-ye sâzâl 
 
Fr.: flexion  d'instrument    

An image defect caused by the mechanical flexure of materials; for example the curved-shape image of a 
long slit in a spectrograph. 

  instrumental; flexure, from  L. flexura "a bending, turning, winding,"  from  flectere "to bend, turn." 

Caftegi, from caftidan "to  bend, incline," cafté "curved, bent;" sâzâli  instrumental. 

instrumental profile 
  	       
farâpâl-e sâzâli 
 
Fr.: profil  instrumental    

The shape of instrument's response to the input signal. The Fourier transform of the source function by the 
instrument function. 

  instrumental;   profile. 

instrumental response function 
  	         
karyâ-ye pâsox-e sâzâl 
 
Fr.: fonction  de la réponse instrumentale    

The mathematical form of the way an instrument affects the input signal. 

  instrumental;   response;   function. 

instrumentalist 
  	    
sâzâlgar 
 
Fr.: instrumentaliste    
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An astronomer, engineer, or technician who is concerned with the construction of astronomical 
instruments. 

From   instrumental + -ist a suffix  denoting a person who practices or is concerned with something. 

Sâzâlgar, from sâzâl  instrumental + -gar a suffix  denoting a person who practices or is concerned with 
something, from kar-, kardan "to do, to make" (Mid.Pers. kardan,  O.Pers./Av. kar- "to do, make, build," 
Av. krnaoiti "makes," cf. Skt. kr- "to do, to make," krnoti "makes," karma "act,  deed;" PIE base kwer- 
"to do, to make"). 

instrumentation 
  	    
sâzâlgari 
 
Fr.: instrumentation    

1) The design and use of scientific instruments for detection, measurement, control, computation, and so 
on.  
2) The ensemble of instruments contained in a given machine or system. 

From   instrument + -ation a combination of -ate and -ion, used to form verbal nouns. 

Sâzâlgari, noun from sâzâlgar  instrumentalist. 

integer number 
    	    
adad-e dorust (#) 
 
Fr.: nombre entier    

Any member of the set consisting of positive and negative whole numberss and zero. Examples: -5, -2, -1, 
0, 1, 2, 5. 

Integer, from L. integer "whole,"  literally  "intact,  untouched," from   in- "not"  + root of  tangere "to 
touch;"   number. 

'Adad  number; dorost "whole, complete; healthy; right,"    integral. 

integral 
  ,/!0	 0     
dorostâl 
 
Fr.: integral    

1) Consisting of whole numbers or integers.  
2) Mathematical function obtained by the process of  integration. 

Integral, from  M.Fr. intégral,  from M.L.  integralis  "forming a whole,"    integer "whole." 

Dorostâl, from dorost "whole,  complete; healthy; right,"  related to dorud "benediction, praise, 
thanksgiving," from Mid.Pers.  drust "whole; healthy; well,  right," drôd  "health, thriving;"  O.Pers. duruva- 
"firm,  certain, immune;" Av. druua-  "healthy;" cf.  Skt. dhruvá- fixed, firm,  immovable, lasting, certain;" 
Rus. zdorovyjj "healthy" + -âl   -al. 

integral calculus 
  	    Z,/!0	 0 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afmârik-e dorostâli 
 
Fr.: calcul  intégral    

Branch of the calculus that deals with integration and its use in finding volumes, areas, equations of 
curves, solutions of differential equations, etc. 

  integral;    calculus. 

integral equation 
        Z,/!0	 0     
hamugeš-e dorostâli 
 
Fr.: équation intégrale    

An equation involving  an unknown function that appears as part of an integrand. 

  integral;    equation. 

integral function 
  	    Z,/!0	0     
karyâ-ye dorostâli 
 
Fr.: fonction  intégrale    

A function whose image is a subset of the integers, i.e. that takes only integer values. 

  integral;    function. 

integral operator 
  		   Z,/!0	0     
âpârgar-e dorostâli 
 
Fr.: opérateur intégral    

Math.: An operator whose inverse is a differential operator. 

  integral;    operator. 

integrand 
  =,/!0	 0     
dorostâlân 
 
Fr.: integrand    

The function which is being integrated in a given integral. 

From L. integrandum, noun use of neuter of integrandus, gerundive of integrare  integrate (v.). 

Dorostâlân, pr.p. of dorostâlidan   integrate (v.). 

integrate (v.) 
  ELZ,/!0	0  ,/!0	0 	    
dorostâlidan, dorostâl gereftan 
 
Fr.: intégrer    
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1) To carry out the mathematical operation of  integration.  
2) To add up photons when exposing a detector to incoming light through the telescope. 

From L. integratus p.p. of integrare  "to renew, restore,"   integer + -ate a verb forming suffix. 

Dorostâlidan, infinitive   of dorostâl  integral;  dorostâl gereftan "to take (an) integral;"  gereftan "to take, 
seize" (Mid.Pers. griftan, Av./O.Pers. grab- "to  take, seize," cf. Skt. grah-, grabh- "to seize, take," graha 
"seizing, holding, perceiving," M.L.G.  grabben "to  grab," from P.Gmc. *grab,  E. grab "to take or grasp 
suddenly;" PIE base *ghrebh- "to seize"). 

integrated circuit 
  		   	 ~ ELZ,/!0	0     
barqrâh-e yekpârxcé, ~ dorostâlidé 
 
Fr.: circuit  intégré    

A circuit  whose components are found on a single semiconductor substrate. 

Integrated, p.p. of   integrate (v.);   circuit. 

integrated electronics 
  	  	 ~ ELZ,/!0	0     
elektronik-e dorostâlidé 
 
Fr.: électronique intégrée    

The branch of electronics that deals with integrated circuits, especially the interdependence of material, 
circuits, and design. 

Integrated, p.p. of   integrate (v.);   electronics. 

integrated magnitude 
  	  ELZ,/!0	0     
borz-e dorostâlidé 
 
Fr.: magnitude intégrée    

The magnitude an extended object (nebula, galaxy,etc.) would have if all of its light were concentrated 
into a point source 

Integrated, p.p. of   integrate (v.);   magnitude. 

integration 
  @Z,/!0	0  ,/!0	0 	    
dorostâleš, dorostâlgiri 
 
Fr.: intégration    

In calculus the operation which consists of finding the areas enclosed by curves through the summations 
of infinitesimals. The inverse process of differentiation. 

Verbal noun of   integrate (v.). 

integration time 
    @Z,/!0	0     
zamân-e dorostâleš 
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Fr.: temps d'intégration    

The time during which a detector integrates the incoming photons. 

  integration;    time. 

intelligence 
      
huš (#) 
 
Fr.: intelligence    

A property of the mind that encompasses many related abilities, such as capacity for learning, reasoning, 
understanding, and similar forms of mental activity.  
Machines: The ability of a device, program, or system to solve problems more automatically or more 
skillfully  than competitive systems. 

From O.Fr. intelligence, from L.  intelligentia  "understanding," from intelligentem (nom. intelligens) 
"discerning," pr.p. of intelligere  "to understand, comprehend," from   inter- "between" +  legere "choose, 
pick out, read;" PIE base *leg- "to pick together, gather, collect;" cf. Gk.  legein "to say, tell, speak, 
declare," originally, in  Homer "to pick out, select, collect, enumerate;" lexis "speech, diction;" logos 
"word, speech, thought." 

Huš, from Mid.Pers. hôš "intellect, understanding; mind," from  Av. uši- "intelligence,  understanding; 
mind," uši.darra- "holding  in mind." 

intense 
  	    
dartanu 
 
Fr.: intense    

Existing or occurring in a high or extreme degree.  tense = tanu (). 

From M.Fr. intense, from L. intensus "stretched, strained, tight," originally  p.p. of intendere "to stretch 
out, strain," from in- "toward"  + tendere "to stretch;" from  PIE base *ten- "to stretch;" cf. Pers. tanidan "to 
spin, twist, weave," as below. 

âtanu, from â- affirmative  prefix + tanu "stretched, strained," from tan + -u suffix  of excess. The middle 
element tan, from tanidan "to spin, twist, weave" (Mid.Pers. tanitan;  Av. tan- to stretch, extend;" cf. Skt. 
tan- to spin, stretch;" tanoti "stretches," tantram "loom;"  Gk. teinein "to stretch, pull  tight;" L.  tendere "to 
stretch; PIE base *ten- "to stretch"), Pers. târ "string," tân "thread," tur "fishing  net, net, snare," and tâl 
"thread" (Borujerdi dialect)  belong to this family; variants tanta "cobweb,"  tanadu, tafen, kartané, 
kârtané, kâtené, Pashtu tanistah "cobweb;" cf. Skt. tantu- "cobweb, thread, string"). 

intensification 
  	    
dartanuyeš 
 
Fr.: intensification    

The action of making or becoming stronger or more extreme. 

verbal noun of   intensify (v.) 
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intensifier 
  		    
dartanugar 
 
Fr.: intensificateur    

Something that intensifies.  
Substance used to increase the density or contrast of an image on a photographic film or plate. 

Agent noun of   intensify (v.) 

intensify (v.) 
  	    
dartanuyidan 
 
Fr.: intensifier    

To make intense or more intense.  
To increase the density and contrast of a photographic image by chemical treatment. 

From   intense + -ify variant of -fy after a consonant, from O.Fr. fier, from  L. -ficare "to  do, make." 

intensity 
  	    
dartanuyi 
 
Fr.: intensité    

General: The quality or condition of  being intense.  
Physics: Strength, as of energy or a force per unit of area, solid angle, time, etc.; e.g.  electric intensity; 
  magnetic intensity. 

From   intense +   -ity. 

Dartanuyi state, condition noun of dartanu  intense. 

intensity of a line 
  	  
    
dartanuyi-ye xatt 
 
Fr.: intensité de raie    

The height of a spectral line above the continuum base. 

  intensity;   line. 

intensity of radiation 
  	      
datanuyi-e tâbeš 
 
Fr.: intensité de rayonnement    

The rate of emitted energy from unit surface area through unit solid angle. The radiation from a surface 
has different intensities in different directions. 

  intensity;   radiation. 

695
inter- 
  	-    
andar- (#) 
 
Fr.: inter-    

A prefix denoting "between, among, mutually, reciprocally." 

Inter-, from L.  inter (prep., adj.) "among, between," from PIE *enter  "between, among" (cf. Pers. andar-, 
as below; Skt. antár; Gk. entera (pl.) "intestines," O.Ir.  eter; O.Welsh ithr "among, between;" O.H.G. 
untar; O.E. under "under"), from  *en- "in"  + *-ter  comparative suffix. 

Mod.Pers. andar "in, into, within"  (added to the words pedar "father," mâdar "mother,"  barâdar 
"brother," xâhar "sister,"  it implies "step-father, step-mother, half-brother, half-sister" respectively), from 
Mid.Pers. andar "in, among, concerning;" O.Pers. anatr, Av. antar' (adv., prep., prev.), antar (adv., 
prev.), "inside, intra, within,  between;" also Av. antara- (adj.) "interior;"   cf. Skt. ántara- "interior, 
adjacent to; intimate, dear;" from PIE *enter, as above.  
The Av. antar' is used with verbal stems to create abstract actions. For example, antar'-mruy "to 
prohibit," from  antare- "inter-"  + mruy "to speak," from root mr	 - "to speak, say." This is exactly the 
same pattern as L. inter-dicere "to interdict, forbid, prohibit,"  from inter-,  as above, + dicere "to speak." 
The Av. antare- is used with another verb to produce the same sense: antar-uxti "to interdict," from 
antar- + uxti "to speak, to say." E. Benveniste (1975) made an interesting investigation on the origin of 
the "to speak inside" paradigm for the concept of interdiction. He argues that inter- derives in fact from 
*en-ter, the second component, while being a comparative form, introduces the notion of separation. His 
conclusion is that antar-mruy or inter-dicere mean "to pronounce inside (a group) so as to separate (or 
isolate somebody)." According to Benveniste, the Av. terms are the oldest forms in the Indo-European 
languages which convey an important piece of information about an aspect of Indo-European life/tradition 
in pre-historic times. 

interact (v.) 
  	+	    
andaržiridan 
 
Fr.: interagir    

To act upon one another; have a mutual or reciprocal action. 

Iteract, from    inter- +   act. 

interacting binary 
  	  	+	    
dorin-e andaržirandé 
 
Fr.: binaire  en interaction    

A binary star system in which mass transfer between the components takes place.  contact binary;  
Roche lobe. 

Iteracting, adj. of    interact (v.);   binary. 

interacting galaxies 
    	+	    
kahkešânhâ-ye andaržandé 
 
Fr.: galaxies en interaction    
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Galaxies that are close enough for their mutual gravitational attraction to produce perturbed shapes or 
extruded filaments of stellar material, called  tidal tails. Most galaxies are in clusters, and gravitational 
interactions between them are common. 
Iteracting, adj. of  interact (v.);  galaxy. 
interaction 
  	+	    
andaržireš 
 
Fr.: interaction    
General: Mutual or reciprocal action or influence.  
Physics: 1) What happens between a system and its surroundings when an observable change in one 
corresponds to or correlates with an observable change in the other.  
2) The natural phenomenon of the transfert of energy beyween two particles. The four known kinds of 
interactions, in the order of increasing strength, are:  gravitational,  weak,  electromagnetic, and  
strong. 
Iteraction, from  inter-; +  action. 
interactional 
  	+	    
andaržireši 
 
Fr.:    
Capable of acting on or influencing each other 
From  interaction; +  -al. 
interactive 
  	+	    
andaržiri 
 
Fr.: interactif    
Acting one upon or with the other.  
Computers: Of or pertaining to a system or program that maintains an exchange with the user, alternately 
accepting input and then responding. 
 inter-;  active. 
interarm region 
  
  	 ~  	- 	 G   
nâhiye-ye andarbâzu, ~ andararm 
 
Fr.: région interbras    
A low-desity region separating the spiral arms of a galaxy. 
Interarm, from  inter- + arm "body part," from O.E. earm "arm," from P.Gmc. *armaz (cf. M.Du., Ger. 
arm, O.N. armr, O.Fris. erm), from PIE base *ar- "to fit, join;" Mod.Pers. arm "arm, from the elbow to 
the shoulder;" Av. arma-, armo- "arm;" Skt. irma- "arm;" Gk. arthron "a joint," L. armus "shoulder;"  
region. 
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Andarbâzu, from andar-  inter-  + bâzu "arm," from Mid.Pers. bâzûk "arm;"  Av. bzu- "arm;" cf. Skt. 
bhu- "arm, forearm;" Gk. pechys "forearm, arm, ell;" O.H.G. buog "shoulder;" Ger. Bug "shoulder;" Du. 
boeg; O.E. bôg, bôh "shoulder, bough;" E. bough " a branch of a tree;" PIE *bhaghu- "arm"); nahiyé 
region. Andararm, from andar-   inter- +  arm, as above. 

interatomic 
  	-    
andaratomi 
 
Fr.: interatomique    

Between atoms; relating to the interaction of different atoms. 

  inter-;    atomic. 

intercalary 
  	    
andarheli 
 
Fr.: intercalaire    

Adj. of    intercalation;  having such a day or month inserted.  bissextile. 

From L. intercalarius,  from ntercal(are)   intercalate (v.) +  -arius "-ary." 

Andarheli adj. of andarhel   intercalate (v.). 

intercalate (v.) 
  	 	    
andarhelidan, andarheštan 
 
Fr.: intercaler    

To insert (an extra day, month, etc.) in the calendar to make it follow the seasons or moon phases. 

From L. intercalatus p.p. of intercalare  "to proclaim  the insertion of an intercalary day or month," from 
  inter- + calare  "to proclaim, announce solemnly;"   calendar. 

Andarhelidan, andarheštan "to insert," from andar-   inter- + helidan,  heštan "to place, put" from 
Mid.Pers. hištan, hilidan "to  let, set, leave, abandon," Parthian Mid.Pers. hyrz; O.Pers. hard- "to send 
forth," ava.hard- "to  abandon;" Av. harz- "to discharge, send out; to filter;" hrzaiti "releases, shoots;" 
cf. Skt. srj- "to let  go or fly, throw,  cast, emit, put forth;" Pali sajati "to  let loose, send forth." 

intercalation 
  	    
andarhel 
 
Fr.: intercalation    

The act of intercalating; insertion. Something that is intercalated.  
Astro.: An insertion into a calendar,   intercalate (v.).  
Geology: The presence of a body of rock interbedded with another body of different rock. 

The verbal noun of   intercalate (v.). 

intercloud medium 
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      	-	    
madim-e andarabri 
 
Fr.: milieu internuage    

A medium in which several molecular clouds are situated. 

 inter- +   cloud +  medium. 

interclump medium 
      	    
madim-e andargude-yi 
 
Fr.:    

The diffuse medium between clumps inside molecular clouds. 

 inter- +   clump +  medium. 

intercluster medium 
      	    
madim-e andarxuše-yi 
 
Fr.: milieu interamas    

The matter lying between the clusters of galaxies in an aggregation of such clusters. 

 inter- +   cluster +  medium. 

interface 
  	    
andardim 
 
Fr.: interface    

General: A surface regarded as the common boundary of two bodies, or two parts of a system, whether 
material or nonmaterial.  
Astron.: The intersection zone between a hot H II region and its associated cold molecualr cloud.  
Chemistry: The area where two immiscible phases of a dispersion come into contact.  
Computers: A mechanical equipment or logical program that communicates information from one system 
of computing devices or programs to another. 

Interface, from  inter- + face from O.Fr. face, from L. facies "appearance, form; visage, countenance." 

Andardim, from andar inter- + dim "face," from Av. daman- "eye," from d(y)- "to see," didti "sees" 
(cf. Mod.Pers. didan "to see," Mid.Pers. ditan "to see, regard, catch sight of, contemplate, experience;" 
O.Pers. d- "to see;" Skt. dh- "to perceive, think, ponder; thought, reflection, meditation," ddhye; Gk. 
dedorka "have seen"). 

interfere (v.) 
  	    
andarzadan 
 
Fr.: interférer    

Physics: To cause  interference. 
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Interfere, from M.Fr.  entreferer "to strike each other," from entre  inter-  + ferir  "to strike," from  L. 
ferire "to knock, strike." 

Andarzadan, from andar  inter-  + zadan "to strike, beat," from Mid.Pers. zatan, žatan; O.Pers./Av. jan-, 
gan- "to strike, hit, smite, kill"  (jantar-  "smiter");  cf. Skt. han- "to  strike, beat" (hantar- "smiter, killer"); 
Gk. theinein "to strike;"  L. fendere "to strike, push;" Gmc. *gundjo  "war, battle;" PIE *gwhen- "to strike, 
kill." 

interference 
  	    
andarzaneš 
 
Fr.: interférence    

The process whereby the amplitudes of two or more similar waves with a regular phase relationship are 
systematically attenuated and reinforced. 

Interference, from   interfere (v.) +  -ence a noun suffix equivalent to -ance, corresponding to the suffix -
ent in adjectives. 

Andarzaneš, verbal noun of andarzadan interfere (v.). 

interference filter 
    	    
pâlâye-ye andarzaneši 
 
Fr.: filtre  interférentiel    

A filter  that uses the phenomenon of optical interferences between plane-parallel semi-transparent 
reflectors to transmit light selectively over a narrow wavelength band. 

  interference;   filter. 

interference fringe 
  	   	    
fariz-e andarzaneši 
 
Fr.: franges d'interférence    

One of the alternating bright or dark bands produced by optical interference. 

  interference;   fringe. 

interference order 
  	  	    
râye-ye andarzaneš 
 
Fr.: ordre  d'interférence    

  order of interference. 

  interference;   order. 

interference pattern 
    	    
olgu-ye andarzaneš 
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Fr.: figure  d'interférence    

A wave pattern that results when two or more waves interfere with each other, generally showing  
interference fringes. In acoustics, the interference pattern appear as the effect of  beats. 

  interference;   pattern. 

interferometer 
  	    
andarzanešsanj 
 
Fr.: interféromètre    

1) Physics: A device that divides a beam of light into a number of beams and re-unites them to produce  
interference.   Fabry-Perot interferometer;    Michelson interferometer.  
2) Astro.: An arrangement of two or more separate telescopes placed at some distance from one another, 
each one receiving electromagnetic radiation (optical, infrared, or radio) from a celestial object and 
brought together to form an interference pattern. 

Interferometer, from interfer   interfer  (v.) + -o- a connective/euphonic infix +    -meter. 

Andarzanešsanj, from andarzaneš interference + -sanj  -meter. 

interferometric array 
  	  	    
ârast-e andarzanešsanji 
 
Fr.: réseau interférométrique    

A system of several telescopes coupled together in a particular configuration to carry out  
interferometry. 

Interferometric, adj. of    interferometry;   array. 

interferometry 
  	    
andarzanešsanji 
 
Fr.: interférométrie    

1) The technique and study of the  interference phenomenon produced by  coherent electromagnetic 
waves.  
2) Astro.: An observational technique that uses the interference phenomenon to substantially increase the 
  resolving power of telescopes. 

Interferometry, from interfer,    interfer  (v.), + -o- a connective/euphonic infix +    -metry. 

intergalactic absorption 
  	    	    
daršam-e andarkahkešâni 
 
Fr.: absorption  intergalactique    

  Absorption features in the spectra of bright sources like  quasars attributed to a tenuous matter 
filling  the medium between galaxies. 
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 inter- +   galactic +  absorption. 

intergalactic matter 
  M,<  	    
mâdde-ye andarkahkešâni 
 
Fr.: matière intergalactique    

Very low density material found indirectly in the space between galaxies.  intergalactic absorption. 

 inter- +   galactic +  matter. 

intergalactic medium 
      	    
madim-e andarkahkešâni 
 
Fr.: milieu intergalactique    

The matter or environment between the galaxies of a  cluster. 

 inter- +   galactic +  medium. 

interior 
  	    
daruné (#) 
 
Fr.: intérieur    

The internal or inner part.  differentiated interior. 

From L. interior "inner," comparative adj. of inter "within." 

Daruné, from darun "in, into; within" (Mid.Pers. andarôn "inside," from andar inter- + rôn "side, 
direction;" Av. ravan- "(course of a) river") + -é nuance suffix. 

intermediate 
   	     
myiâni (#), andarmiyâni (#), miyânji (#) 
 
Fr.: intermédiaire    

(Adj.) Being or acting at the middle place or stage, or between extremes.  
(n.) A person who acts between others; intermediary; mediator. 

Intermediate, from M.L. intermediatus "lying between," from L. intermedius "that which is between," 
from  inter- "between" + medius "located in the middle;" PIE root *medhyo- "middle;" cf. Pers. miyân, 
as below; Av. maidiia-, Skt. mádhya-; Gk. medos, messos "middle;" 

Miyâni, adj. of miyân "within, between, center," from Mid.Pers. mayân "middle; among, between," Av. 
maidiia- "middle, the middle," mai
iina- "middle, center;" cf. Skt. mádhya- "middle, located in the 
middle;" G.H.G. mitti "located in the middle."  
Andarmiyâni, adj. of andarmiyân "in the middle," from andar- inter- + miyân, as above.  
Miyânji "intermediary, mediator," from Mid.Pers. mayânjig, from mayân. 

intermediate boson 
        
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boson-e miyânji 
 
Fr.: boson intermédiaire    
A hypothetical elementary particle that mediates the  weak interaction, carrying its effect from one 
particle to another as the photon does for electromagnetic interactions. First introduced in 1961 by 
Sheldon Glashow. 
 intermediate;  boson. 
intermediate infrared 
  		      
forusorx-e miyâni (#) 
 
Fr.: infrarouge moyen    
The infrared radiation with wavelengths between about 1.5 and 20 microns.  near infrared;  far 
infrared. 
 intermediate;  infrared. 
intermediate mass star 
  	  	    
setâre-ye miyânjerm 
 
Fr.: étoile de masse intermédiare    
A star whose mass lies in the range about 2 to 8  solar masses approximately. 
 intermediate;  mass;  star. 
intermittency 
  	--    
raftomând (#) 
 
Fr.: intermittence    
A property of a dynamical system (e.g.,  turbulence) characterized by chaotic, irregular behavior 
occurring between quiet (or less irregular) periods. 
From L. intermittent, pr.p. of intermittere "to leave a space between, drop (for a while), leave off," from 
 inter- + mittere "to send, let go." 
Raftomând, literally "to go and to stop," from raft past stem of raftan "to go, walk, proceed" (present stem 
row-); Mid.Pers. raftan, raw-, Proto-Iranian *rab/f- "to go; to attack") + -o- euphonic infix + mând past 
stem of mândan "to remain, stay, relinquish, leave" (Mid.Pers. mândan "to remain, stay," mân "house, 
home;" O.Pers. mn- "to remain, dwell;" Av. man- "to remain, dwell; to wait;" cf. Gk. menein "to remain;" 
L. manere "to stay, remain, abide," mansio "a staying, a remaining, night quarters, station" (Fr. maison, 
ménage; E. manor, mansion, permanent; PIE *men- "to remain, wait for"). 
intermittent 
  	--    
raftomândi (#) 
 
Fr.: intermittent    
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Alternately ceasing and beginning again; adj. of  intermittency. 

Intermittent, adj. of   intermittency. 

Rânomânvar, from rânomân  intermittency + -var suffix  of possession, variant -ur (Mid.Pers. -uwar, -
war; from O.Pers. -bara, from bar-  to bear, carry"). 

intermittent current 
  	  	--    
jarayân-e raftomândi 
 
Fr.: courant intermittent    

A unidirectional electric  current that flows and ceases to flow at irregular or regular intervals. 

  intermittent;    current. 

intermolecular force 
  	  	    
niru-ye andarmolekuli 
 
Fr.: force intermoléculaire    

A Force acting between molecules. 

  inter-;    molecular;   force. 

internal 
  	    
daruni (#) 
 
Fr.: interne    

Situated or occurring in the interior of something; interior. 

From M.L. internalis,  from  L. internus "within,"  from  inter "between,"   inter-. 

Daruni, adj. of darun  " in, into; within"   (Mid.Pers. andarôn "inside," from  andar  inter-  + rôn "side, 
direction;" Av.  ravan- "(course of a) river"). 

internal absorption 
  	    	    
daršam-e daruni 
 
Fr.: absorption  interne    

Of an   H II  region, the absorption of photons by the dust which is mixed with ionized gas, in contrast to 
the absorption by the  interstellar  dust on the line of sight. 

  internal;    absorption. 

internal energy 
  	+  	    
kâruž-e daruni 
 
Fr.: énergie interne    
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The difference between the energy added to a system and the energy given up by the system in performing 
work. 

  internal;    energy. 

internal structure of stars 
  	  	  	    
sâxtâr-e daruni-ye setâregân (#) 
 
Fr.: structure interne  des étoiles    

The physical characteristics of that part of a star lying below the  photosphere. More specifically,  the 
study of its various zones ( core,   convective zone,   radiative zone) and the transfer of energy 
through them. 

  internal;    structure;   star. 

internal work 
  	  	    
kâr-e daruni (#) 
 
Fr.: travail  interne    

Work done in separating the molecules of a system against their forces of attraction. Its value is zero for 
an  ideal  gas. 

  internal;    work. 

international 
   	    
jahâni (#), andarnafâni 
 
Fr.: international,  mondial    

Between or among nations; involving two or more nations. 

International, from    inter- +  nation, from O.Fr. nacion, from  L. nationem (nom. natio) "nation,  stock, 
race," literally "that which  has been born," from natus, p.p. of nasci "be born;" cognate with Pers. zâdan 
generate (v.), +  -al. 

Jahâni "of or relating to the world"  (Fr. mondial),    world.  
Andarnafâni, from andar-   inter- + nafâni,  adj. of nafân "family  relation; kinship,"  proposal for 
"nation," from naf, from  Mid.Pers. nâf "family,"  nâfag "navel,"  naft "descendent," Parthian n'p "family" 
(Mod.Pers. nâf "navel"); Av.  nfa- "navel, near relationship, family," hama.nfana- "of the same 
family;"  cf. Skt. nábhya- "hub (of wheel);"  Gk. omphalos "navel;" L.  umbilicus "navel;" O.H.G.  nabalo 
"navel;" Ger. Nabel "navel" +  -ân suffix denoting family  relationship, as in Bâbakân "family of  Bâbak." 

International Astronomical Union  (IAU) 
      	    
Yekâyand-e Jahâni-ye Axtaršenâsi 
 
Fr.: Union  Astronomique Internationale (UAI)    

An astronomical association of astronomers that is the controlling body of world astronomy. It was 
founded in Brussels in 1919. 
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 international;  astronomical;  union. 

International Atomic Time (TAI) 
          
zamân-e atomi-ye jahâni (#) 
 
Fr.: Temps Atomique International (TAI)    

A weighted average of the time kept by about 200 caesium atomic clocks in over 50 national laboratories 
worldwide. It has been available since 1955, and became the international standard on which UTC is 
based on January 1972. 

 international;  atomic;  time. 

International Date Line 
  
        
xatt-e jahâni-ye gâhdâd 
 
Fr.: ligne internationale de changement de date    

An imaginary line following approximately the 180th meridian which, by international agreement in 1884, 
marks the beginning or or end of a day. The regions to the east of which are counted as being one day 
earlier in their calendar dates than the regions to the west. 

 international;  date;  line. 

International System of Units (SI) 
  	+        
râžmân-e jahâni-ye yekâhâ 
 
Fr.: système international des unités    

The metric system of units based on the  meter,  kilogram,  second,  ampere,  kelvin, and  
candela. Also called MSKA system. Other SI units are  hertz,  radian,  newton,  joule,  watt, 
 coulomb,  volt,  ohm,  farad,  weber, and  tesla. 

 international;  system;  unit. 

interplanetary dust 
  	  		    
qobâr-e andarsayyâreyi 
 
Fr.: poussière interplanétaire    

Particles of dust in the interplanetary medium. They are left-overs from the beginning of the solar system 
or from other sources such as sublimating comets. Their existence was first deduced from observations of 
zodiacal light. 

 interplanetary;  dust. 

interplanetary gas 
    		    
gâz-e andarsayyâreyi 
 
Fr.: gaz interplanétaire    
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Electrically charged particles of the solar wind and gas liberated from comets within the solar system. 

  interplanetary;    gas. 

interplanetary magnetic field 
      		    
meydân-e meqnâtisi-ye andarsayyârei 
 
Fr.: champ magnétique interstellaire    

The magnetic field that is carried along with the solar wind and fills the solar system space. It is wound 
into a spiral structure by the rotation of the Sun. At the Earth's distance from the Sun, it has a strength of 
about 5 x 10-5 gauss. 

  interplanetary;    magnetic;   field. 

interplanetary matter 
  M,<  		    
mâdde-ye andarsayyâreyi 
 
Fr.: matière interplanétaire    

Material existing in the space between solar system planets. It includes interplanetary gas and dust. 

  interplanetary;    matter. 

interpolation 
  	    
andaryâbeš 
 
Fr.: interpolation    

In a series of numerical values, the operation performed to find a number or value which is not present but 
which can be derived approximately from those that are present. 

Verbal noun of interpolate, from  L. interpolatus, p.p. of interpolare  "to make new, refurbish, alter," from 
  inter- + polare, related to polire  "to smoothe, polish." 

Andaryâbeš, from andar-  inter- + yâbeš "finding,"  verbal noun of yâftan, yâbidan "to  find, discover; to 
obtain, acquire;" Mid.Pers. ayâftan, ayâpênitan "to reach, attain;" Manichean Mid.Pers. 'y'b "to attain;" 
Parthian, Sogdian (+ *pati-) pty'b "to  reach, obtain;" Av. ap- "to reach, overtake," apayeiti "achieved, 
reached;" Skt. âp- "to reach, gain," âpnoti "reaches, gains;" Gk. hapto, haptomai "to touch, cling to, 
adhere to;" L. apiscor "touch, reach;" PIE base *ap- "to take, reach." 

intersect (v.) 
  		 	    
andarboridan, andarsekanjidan 
 
Fr.: couper, croiser;  intersecter    

To cut or divide by passing through or across: a comet intersecting Earth's orbit.  
Geometry: Of lines, to meet and cross at a point. 

From L. intersectus, p.p. of intersecarer, from   inter-  + secare "to cut." 
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Andarboridan, from andar- inter- + boridan "to cut," from Mid.Pers. britan, brinitan "to cut off;" Av. 
bry-, present tense brin-, only with suffix pairi-, "to cut off;" cf. Skt. bhri- "to hurt, injure," bhrinanti 
"they hurt."  
Andarsekanjidan, from andar- inter- + sekanjidan [Dehxodâ] "to cut, scrape, pare;" Mid.Pers. škastan, 
škenn- "to break," Mod.Pers. šekastan "to beak, split," present stem šekan-; Av. scind-, scand "to beak, 
cleave;" Proto-Iranian *skand- "to beak, cleave;" PIE sken- "to cut off." 
intersection 
  		 	    
andarboreš, andarsekanj 
 
Fr.: intersection    
The act, process, or result of intersecting. 
Math.: A set of elements common to sets A and B, denoted by A  B.  section. 
Verbal noun of  intersect (v.). 
interstellar 
  	-	    
andaraxtari 
 
Fr.: interstellaire    
Referring to the medium or objects lying in the space between stars in our Galaxy or outer galaxies. 
 inter- +  stellar. 
interstellar absorption 
  	  	-	    
daršam-e andaraxtari 
 
Fr.: absorption interstellaire    
The absorption of light from stars and other objects by intervening gas and dust in interstellar space. 
 interstellar;  absorption. 
interstellar bubble 
    	-	 
  ~    
tangol-e andaraxtari, hobâb-e ~ 
 
Fr.: bulle interstellaire    
A huge structure of ionized gas blown into the interstellar medium by the winds of supernovae and 
massive stars.  Local Bubble. 
 interstellar;  bubble. 
interstellar dust 
  	  	-	    
qobâr-e andaraxtari 
 
Fr.: poussière interstellaire    
Microscopic grains of matter found in the space between stars. 
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 interstellar;  dust. 

interstellar extinction 
    	-	    
xâmuši-ye andaraxtari 
 
Fr.: extinction interstellaire    

The dimming of light traveling in the interstellar space due to the combined effects of absorption and 
scattering by interstellar dust particles. Interstellar extinction increases at shorter (bluer) wavelengths, 
resulting in  interstellar reddening. 

 interstellar;  extinction. 

interstellar gas 
    	-	    
gâz-e andaraxtari 
 
Fr.: gaz interstellaire    

Gas, mostly hydrogen, in the interstellar space found in a variety of forms: molecular, atomic, ionized, 
plasma. 

 interstellar;  gas. 

interstellar grains 
    	-	    
dânehâ-ye andaraxtari 
 
Fr.: grains interstellaires    

Irregularly shaped particles of dust that occur in the interstellar medium. They are mostly composed of 
carbon and/or silicates and measure a fraction of micron across. 

 interstellar;  grains. 

interstellar line 
  M e7  	-	    
xatt-e andaraxtari 
 
Fr.: raie interstellaire    

A spectral line formed in the interstellar medium, in particular an absorption line which does not 
participate in the periodic Doppler shift of intrinsic absorption lines in a binary star. 

 interstellar;  line. 

interstellar magnetic field 
      	-	    
meydân-e meqnâtisi-ye andaraxtari 
 
Fr.: champ magnétique interstellaire    

A large-scale, weak magnetic field, with an estimated strength of about 1 to 5 microgauss, that pervades 
the disk of the Milky Way Galaxy and controls the alignment of interstellar dust grains. 
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 interstellar;  magnetic;  field. 

interstellar maser 
  	  	-	    
meyzer-e andaraxtari 
 
Fr.: maser interstellaire    

A maser phenomenon created by young stars and protostars in the surrounding dense molecular clouds of 
gas and dust. 

 interstellar;  maser. 

interstellar matter 
  M,<  	-	    
mâdde-ye andaraxtari 
 
Fr.: matière interstellaire    

The gas and dust that exists in open space between the stars. 

 interstellar;  matter. 

interstellar medium (ISM) 
      	-	    
madim-e andaraxtari 
 
Fr.: milieu interstellaire    

The environment containing the interstellar matter, consisting of gas (mostly hydrogen) and dust. Even at 
its densest the interstellar medium is emptier than the best vacuum humanity can create in the laboratory, 
but because space is so vast, the interstellar medium still adds up to a huge amount of mass. 

 interstellar;  medium. 

interstellar molecule 
    	-	    
molekul-e andaraxtari 
 
Fr.: molécule interstellaire    

Any molecule that occurs naturally in clouds of gas and dust in the interstellar medium. So far more than 
140 especies have been discovered, many of which inexistant on Earth. 

 interstellar;  molecule. 

interstellar polarization 
  
    	-	    
qotbeš-e andaraxtari 
 
Fr.: polarisation interstellaire    

The partial polarization of starlight caused by dust in the interstellar medium. 

 interstellar;  polarization. 
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interstellar reddening 
  @730!   	-	    
sorxeš-e andaraxtari 
 
Fr.: rougissement interstellaire    

The dimming of light  during its travel in the interstellar medium due to absorption by intervening dust. 
Since shorter wavelengths are particularly affected, the spectrum of the light is increasingly dominated by 
the long wavelength end of the spectrum. As a result, the light is "reddened" as it travels through space. 

  interstellar;    reddening. 

interstellar reddening curve 
    @730!  	-	    
xam-e sorxeš-e andaraxtari 
 
Fr.: courbe de rougissement interstellaire    

Relation between interstellar absorption (in magnitudes) and wavelength. 

  interstellar;    reddening;   curve. 

interstellar scintillation 
     	-	    
susu-ye andaraxtari 
 
Fr.: scintillation  interstellaire    

An apparent twinkling of  the signals from distant point-like radio sources (pulsars). It is due to turbulence, 
i.e. fluctuations in the electron density of the interstellar ionized gas, through which the signals have 
passed on their way to Earth. 

  interstellar;    scintillation. 

interval 
  		    
andarvâr (#) 
 
Fr.: intervalle    

Math.: A portion  of a real line (i.e. a line with a fixed  scale so that every real number corresponds to a 
unique point on the line) between two designated endpoints.  span = bâzé ().  
Music: Difference in pitch  between two tones of a scale. 

From O.Fr. intervalle, from  L.L. intervallum,  originally  "space between two palisades or ramparts," from 
  inter- "between" + vallum  "rampart." 

Andarvâr, literally  "between walls," from  andar-  inter-  + vâr "wall,"  as in divâr "wall"  (originally 
"fortress wall," from  *dida-vra-), variant bâru  "wall,  rampart, fortification;  fort; tower;"  Mid.Pers. bâr, 
var "enclosure, defences, fortress;" Av. var- "castle." 

intra- 
  	- 	-) 	-    
darun- (#), dar- (#); foru- (#) 
 
Fr.: intra-    
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Prefix denoting: "inside, within; below."  intramolecular forces;  intermolecular forces;  
intramercurian planet. 

From L. intra "on the inside, within; during; below." Commonly opposed to  extra-. 

Darun "in, into; within" (Mid.Pers. andarôn "inside," from andar inter- + rôn "side, direction;" Av. 
ravan- "(course of a) river").  
Dar "in, into; within," from Mid.Pers. andar inter-.  
Foru "down, downwards; below; beneath" (Mid.Pers. frôt "down, downwards;" O.Pers. fravata "forward, 
downward;" cf. Skt. pravát- "a sloping path, the slope of a mountain"). 

intramercurial planet 
  	  		    
sayyâre-ye forutiri 
 
Fr.: planète intramercurienne    

A hypothetical planet, named Vulcan, that once was believed to exist between the Sun and Mercury. 

 intra-;   Mercury;  planet. 

intramolecular forces 
  	  	    
niruh-ye darunmolekuli 
 
Fr.: intramoléculaire    

Within the molecule; occurring by a reaction between different parts of the same molecule. 

 intra-;   molecular. 

intrinsic 
  	    
darungin 
 
Fr.: intrinsèque    

Belonging to a thing by its very nature; true; not affected by external factors;  intrinsic brightness. 
Opposite to extrinsic. 

Intrinsic, from M.Fr. intrinsèque "inner," from M.L. intrinsecus "interior, internal," from L. intrinsecus 
(adv.) "inwardly, on the inside," from intra "within" + secus "alongside," originally "following" (related to 
sequi "to follow"). 

Darungin, from darun "in, into; within" (Mid.Pers. andarôn "inside," from andar inter- + rôn "side, 
direction;" Av. ravan- "(course of a) river") + -gin adj. suffix, contraction of âgin "filled." 

intrinsic brightness 
  	  	    
deraxšandegi-ye darungin 
 
Fr.: brillance intrinsèque    

The brightness of an object, such as a star, that is not affeted by interstellar absorption and independent of 
distance. 
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 intrinsic;   brightness. 

intrinsic color 
  	  	    
rang-e darungin 
 
Fr.: couleur intrinsèque    

A  color not affected by  extinction. 

 intrinsic;   color. 

intrinsic luminosity 
    	    
tâbandegi-ye darungin 
 
Fr.: luminosité intrinsèque    

The energy per second emitted by an astronomical object. 

 intrinsic;   luminosity. 

intrinsic semiconductor 
    	    
nimhâzâ-ye darungin ~ 
 
Fr.: semiconducteur intrinsèque    

A pure semiconductor containing no  impurity atoms.  extrinsic semiconductor. 

 intrinsic;   semiconductor. 

intrinsic variable 
  	  	    
vartande-ye darungin 
 
Fr.: variable intrinsèque    

A variable star whose fluctuations in brightness are due to natural changes in the luminosity of the star 
itself, not by external causes, such as in  extrinsic variable stars. 

 intrinsic;   variable. 

invariable plane 
  W0<,2  	    
hâmon-e nâvartandé 
 
Fr.: plan invariable    

Mechanics: For a rotating rigid body not subject to external torque, a plane which is perpendicular to the 
angular momentum vector of the body, and which is always tangent to its  inertia ellipsoid. 

Invariable negation of  variable;  plane. 

invariance 
  	    
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nâvartâyi 
 
Fr.: invariance    

Any property of a physical law or quantity  that is unchanged after the application of certain classes of 
transformations. 

Invariance; noun of   invariant. 

invariant 
  	    
nâvartâ 
 
Fr.: invariant    

A quantity which  remains unchanged under certain classes of transformations. 

From negation prefix   in- + variant,  from L.  variantem (nom. varians), pr.p. of variare  "to change," 
from varius "varied, different,  spotted." 

Nâvartâ, from negation prefix nâ-   in- + vartâ adj., from  vartidan, variant of  gardidan, gaštan "to 
change; to turn," Mid.Pers. vartitan; Av.  vart- "to turn, revolve;" cf. Skt. vrt-  "to turn, roll,"  vartate "it 
turns round, rolls;" L. vertere "to  turn;" O.H.G. werden "to  become;" PIE base *wer- "to turn, bend." 

inverse 
  	    
vârun (#) 
 
Fr.: inverse    

Opposite to or reversing something.  
Math.: Involving  two variables that are in a mathematical relationship where, when one increases, the 
other decreases and vice versa. 

From L. inversus, p.p. of invertere  invert (v.). 

Vârun "inverse, upside down," from vâ- "back, backward, again, re-," variant of bâz-, from Mid.Pers. 
abâz-, apâc-, O.Pers. apa- [pref.] "away, from;" Av.  apa- [pref.] "away, from,"  apaš [adv.] "towards the 
back;" cf. Skt. ápñc "situated behind." 

inverse bremsstrahlung 
  	    	    
tormoztâbeš-e vârun 
 
Fr.: Bremsstrahlung inverse    

The absorption of a photon by an electron in a strong electric field.  bremsstrahlung. 

  inverse;   bremsstrahlung. 

inverse Compton effect 
   34!0    	    
oskar-e Compton-e vârun 
 
Fr.: effet Compton inverse    
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A scattering process by which fast-moving, energetic particles transfer energy to photons, decreasing the 
wavelength of the radiation. 

  inverse;   Compton effect. 

inverse 2-decay 
    	      
tabâhi-ye vârun-e 2 (#) 
 
Fr.: désintégration  inverse    

A collision  of a proton with an electron that produces a neutron and an electron neutrino. 

  inverse; 2, letter of Gk. alphabet;   decay. 

inverse P Cygni line profile 
  	   ingyC P  	    
farâpâl-e P Cygni-ye vârun 
 
Fr.: profil  P Cygni inverse    

A line profile  in which the emission is on the blue side of the absorption. It is usually interpreted as the 
redshift of the absorption component relative to emission lines, which necessitates infall of matter. 

  inverse;   P Cygni;   line;    profile. 

inverse square law 
        	   	  	    
qânun-e tavân-e do-ye vârun, qânun-e câruš-e vârun 
 
Fr.: loi  en carré inverse    

A force law that applies to the gravitational and electromagnetic forces in which the magnitude of the 
force decreases in proportion to the inverse of the square of the distance. 

  inverse;   square;   law. 

Qânun  law; tavân  power; do  two; câruš   square. 

inverse Zeeman effect 
  34!0    	    
oskar-e Zeeman-e vârun 
 
Fr.: effet Zeeman inverse    

The   Zeeman effect obtained in absorption. The phenomenon is observed by sending white light through 
an absorbing vapor when the latter is subjected to a uniform magnetic field. The laws governing the 
inverse effect are similar to those for the direct effect. 

  inverse;   Zeeman effect. 

inversion 
  	    
vâruneš 
 
Fr.: inversion    
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Meteo.: A departure from the usual decrease or increase with altitude of the value of an atmospheric 
property. It almost always refers to a temperature inversion, i.e., an increase in temperature with altitude. 
Chemistry: To subject to   inversion. 

Verbal noun of   invert (v.). 

inversion layer 
    	    
lâye-ye vâruneš 
 
Fr.: couche d'inversion    

Meteo.: The atmospheric layer in which the temperature gradient is inverted, that is increases;  
inversion. The inversion layer tends to prevent the air below it from rising, thus trapping any pollutants 
that are present.  
Electricity:  A converting of direct current into  alternating current. 

  inversion;   layer. 

invert (v.) 
  	    
vârunidan 
 
Fr.: inververtir,  renverser    

To turn upside down.  
To reverse in position, order, direction, or relationship.   inversion layer. 

From M.Fr. invertir,  from  L. invertere "turn upside down, turn about," from    in- "in,  on" + vertere "to 
turn;" cf. Pers. gardidan, gaštan "to turn, to change;" Mid.Pers. vartitan; Av.  vart- "to turn, revolve;"  Skt. 
vartati; O.H.G. werden "to  become;" PIE base *wer- "to turn, bend." 

Vârunidan, infinitive  of vârun   inverse. 

inverted population 
  	    	    
porineš-e vârunidé 
 
Fr.: population  inversée    

In atomic physics, a condition in which there are more electrons in an upper energy level than in a lower 
one, while under normal conditions of thermal equilibrium  the reverse is true.  optical pumping. 

Inverted, p.p. of   invert (v.);    population. 

Io 
      
Yo (#) 
 
Fr.: Io    

1) The fifth of  Jupiter's known satellites and the third largest. It is the innermost of the Galilean moons. 
With a diameter of 3630 km, Io is slightly  larger than Earth's Moon. It revolves at a mean distance of 
422,000 km from Jupiter.  
2) Also the name of an asteroid numbered 85. 
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In Gk. mythology, Io  was a maiden who was seduced by Zeus (Jupiter). When Hera came upon their 
rendez-vous, Zeus transformed the maiden into a white heifer. 

iodine 
      
yod (#) 
 
Fr.: iode    

A nonmetallic chemical element; symbol I; atomic number 53; atomic weight  126.9045; melting point 
113.5°C; boiling point  184.35°C. 

Iodine, coined 1814 by British chemist Sir Humphry  Davy from Fr. iode "iodine,"  coined 1812 by Fr. 
chemist Joseph Louis Gay-Lussac (who proved it was an element) from Gk. ioeides "violet-colored," 
because of its violet vapors. Dispite the priority rights dispute between Davy and Gay-Lussac, both 
acknowledged Courtois as the discoverer of the element. 

Yod, from Fr. iode, as above. 

ion 
      
yon (#) 
 
Fr.: ion    

An atom that has lost or gained one or more electrons and has become electrically charged as the result. 

Ion (introduced in 1834 by E. physicist and chemist Michael Faraday), from Gk ion "  going," neut. pr.p. of 
ienai "to go," from  PIE base *ei- "to go, to walk,"  eimi "I go;"  cf. Pers. ây-, â- present stem of âmadan "to 
come;" O.Pers. aitiy "goes;" Av. ay- "to  go, to come," aiti "goes;" Skt. e- "to come near," eti "arrival;" L. 
ire "to go;"  Goth. iddja "went,"  Lith. eiti  "to go;" Rus. idti  "to go." 

Yon, from Fr., from Gk., as above. 

ion rays 
  	      
partowhâ-ye yoni (#) 
 
Fr.: rayons ioniques    

The thin glowing streamers in a comet's ion tail. 

  ion;   ray. 

ion tail 
  
  
    
donbâle-ye yoni (#) 
 
Fr.: queue d'ions    

Of a comet, same as  gas tail. 

  gas;   tail. 

ionic 
  
    
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yoni (#) 
 
Fr.: ionique    

Of or pertaining to ions; occurring in the form of ions. 

From  ion +  -ic. 

ionization 
  
    
yoneš (#) 
 
Fr.: ionisation    

The process by which ions are produced, typically occurring by interaction with electromagnetic radiation 
("photoionization"), or by collisions with atoms or electrons ("collisional ionization"). 

Verbal noun og  ionize (v.). 

ionization front 
  
  
    
pišân-e yoneš 
 
Fr.: front d'ionisation    

An abrupt discontinuity between an H II region and the molecular cloud in which it has formed. In this 
transition region interstellar gas changes from a mostly neutral state to a mostly ionized state. 

 ionization;  front. 

ionization parameter 
  	
  
    
pârâmun-e yoneš 
 
Fr.: paramètre d'ionisation    

A ratio representing the number of ionizing photons to the number of electrons in a nebular emitting 
region. 

 ionization;  parameter. 

ionization potential 
  %
  
    
tavande yoneš 
 
Fr.: potentiel d'ionisation    

The energy required to remove an electron from an atom. The ionization potential for hydrogen is 13.6 
eV, which corresponds to an ultraviolet ionizing photon with a wavelength of 912 A. 

 ionization;  potential. 

ionization-bounded H II region 
  
3  II H  
$
	
    
nâhiye-ye H II-e yoneš-karânmand 
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Fr.: région H II bornée par ionisation    

An H II region whose  exciting star(s) do not have enough  Lyman continuum photons to ionize the 
whole region.  density-bounded H II region. 

 ionization;  bounded;  H II region. 

ionize (v.) 
  

    
yonidan (#) 
 
Fr.: ioniser    

To change into ions. Verbal form of  ionization. 

From  ion +  -ize. 

ionized 
  
    
yonidé (#) 
 
Fr.: ionisé    

Converted into ions. 

P.p. of  ionize (v.). 

ionized gas 
    
    
gâz-e yonidé (#) 
 
Fr.: gaz ionisé    

A gas composed partially or totally of ions. 

 ionized;  gas. 

ionized hydrogen region 
  
3  
  
    
nâhiye-ye hidrožen-e yonidé (#) 
 
Fr.: région d'hydrogène ionisé    

Same as  H II region. 

 ionized;  hydrogen;  region. 

ionizing radiation 
  %  

    
tâbeš-e yonandé (#) 
 
Fr.: rayonnement ionisant    

A photon that has enough energy to remove an electron from an atom or molecule, thus producing an ion 
and free electrons. 
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Ionizing, adj. from   ionize (v.);    radiation. 

ionosphere 
  
    
yonsepehr (#) 
 
Fr.: ionosphère    

The region of the Earth's upper atmosphere containing a small percentage of free electrons and ions 
produced by photoionization of the constituents of the atmosphere by solar ultraviolet radiation. 

  ion +   sphere. 

Iranian calendar 
  	  
    
gâhšomâr-e Irâni (#) 
 
Fr.: calendrier  iranien    

The most accurate solar calendar in use, which is based on two successive passages of the Sun through the 
true vernal equinox. The year length, defined by an ingenious intercalation system devised by the 
mathematician Omar Khayyâm (A.D. 1048-1131), is 365.2424.. solar days, in perfect agreement with the 
  vernal-equinox year of 365.24236 solar days (epoch +2000). This interval should not be confounded 
with the   tropical  year of 365.2422 solar days. The most remarkable feature of the calendar is Nowruz, 
the spring festival, which has its profound roots in the Zoroastrian worldview. Same as  Persian 
calendar. Click here for more details. 

Iranian, of or  pertaining to Iran "(land of) the Aryans,"  as below. 

Gâhšomâr calendar;  Irâni  adj. of Irân, from  Mid.Pers. Êrân "(land of)  the Aryans," pluriel  of êr "noble, 
hero," êrîh "nobility,  good conduct;" Parthian Mid.Pers. aryân; O.Pers. ariya- "Aryan;"  Av.  airya- 
"Aryan;"  cf. Skt. rya- "noble, honorable, respectable." 

iridium 
  	    
iridiom (#) 
 
Fr.: iridium    

A metallic chemical element; symbol Ir. Atomic  number 77; atomic weight 192.22; melting  point about 
2,410°C; boiling point  about 4,130°C; specific gravity 22.55 at 20°C. Iridium  is a very hard, usually 
brittle, extremely corrosion-resistant silver-white metal with  a face-centered cubic crystalline structure. 
The unusually high concentration of iridium  found in the thin clay layer that marks the boundary between 
the Cretaceous and Tertiary rocks is attributed to an asteroid impact with Earth 65 million years ago. 

Iridium coined 1804 by its discoverer, E. chemist Smithson Tennant (1761-1815) from Gk.   iris 
"rainbow;" so called for the varying  color of its compounds. 

iris 
  %%$    
titak 
 
Fr.: iris    

1) The circular diaphragm forming the colored portion of the eye and perforated by the pupil in its center. 
  pupil = mardomak(		$).  
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2) A diaphragm forming an adjustable opening over a lens in an optical instrument.  
3) Asteroid 7, discovered in 1847 by E. astronomer John Russell Hind (1823-1895). 

Iris, M.E.,  from L. irid-,  iris  "colored part of the eye, rainbow, iris plant, a precious stone," from Gk. iris, 
iridos "rainbow,  iris plant, iris of  the eye," initially  "a messenger of the gods, regarded as the goddess of 
the rainbow." The eye portion was so called for being the colored part. 

Titak, from Kermâni, Tâleši, variants Lori  tiya, Dehxodâ dictionary tuk, probably from  didan "to see," 
Mid.Pers. ditan "to see, regard, catch sight of, contemplate, experience;" O.Pers. d- "to see;" Av. d(y)- 
"to see," didti "sees;" cf. Skt. dh- "to perceive, think, ponder; thought, reflection, meditation," ddhye; 
Gk. dedorka "have seen." 

iris diaphragm 
  	

  %%$ ~ %%$    
miyânband-e titaki, ~ titakvâr 
 
Fr.: diaphragme iris    

A mechanical device, consisting of thin overlapping plates, designed to smoothly vary the effective 
diameter of a lens, thereby controlling the amount of light allowed through. 

iron 
  
    
âhan (#) 
 
Fr.: fer    

A metallic chemical element having atomic number 26 and atomic weight 55.845; symbol Fe; melting 
point about 1,535°C; boiling point about 2,750°C 

Iron, from O.E. isærn, from  P.Gmc. *isarnan (cf. O.S. isarn, O.N.  isarn, M.Du. iser, O.H.G.  isarn, Ger. 
Eisen) "holy metal" or "strong metal,"  probably an early borrowing of Celt. *isarnon  (cf. O.Ir.  iarn, Welsh 
haiarn), from PIE *is-(e)ro-   "powerful, holy,"  from PIE  *eis "strong"  (cf. Skt. isirah  "vigorous, strong," 
Gk. ieros "strong").  
The chemical symbol Fe, from L. ferrum "iron." 

Âhan, Kurd. âsan, Mid.Pers. âhan; Av. aiianhana- "made of metal," from aiiah-  "metal;" cf. Skt. áyas- 
"iron, metal;"  L.  aes "brass;" Goth. aiz "bronze;" O.H.G. r "ore" (Ger. Erz "oar"); O.E. ora "ore, 
unworked metal," ar "brass, copper, bronze." 

iron meteorite 
  
   
    
šahâbsang-e âhani (#) 
 
Fr.: météorite ferreux    

A meteorite which is composed mainly of iron mixed  with smaller amounts of nickel. 

  iron;    meteorite. 

iron peak 
  %*     
    
setiq-e âhan 
 
Fr.: pic du fer    
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A maximum on the element-abundance curve in the vicinity of atomic mass number 56. 

  iron;    peak. 

irradiance 
  
  $    
rowšanâyi-ye kâruži 
 
Fr.: éclairement énergétique    

The energy at all wavelengths that is incident on unit area of surface in unit time. It is measured in Watts 
per square meter. 

Irradiance, from  ir- variant of    in- (by assimilation)  before r + radi(ant)   radiation  + -ance a suffix 
used to form nouns either from adjectives in -ant or from verbs. 

Rowšanâyi illumination;   kâruži, adj. of kâruž  energy. 

irradiation 
  ) % % 
) 
%    
1) tâbešdehi, tâbešgiri; 2) nurgostard 
 
Fr.: irradiation    

1) Exposure to any kind of radiation or atomic particles.  
2) An optical effect that makes a bright object appear larger than it really is when viewed against a darker 
background. 

Irradiation,  from ir-  variant of    in- (by assimilation) before r  +   radiation. 

1) Tâbešdehi, tâbešgiri;, from tâbeš  radiation + giri  verbal noun of gereftan "to  take, seize" (Mid.Pers. 
griftan, Av./O.Pers. grab- "to  take, seize," cf. Skt. grah-, grabh- "to seize, take," graha "seizing, holding, 
perceiving," M.L.G.  grabben "to grab," from P.Gmc. *grab,  E. grab "to  take or grasp suddenly;" PIE base 
*ghrebh- "to seize"); dahi  verbal noun of dâdan "to give," Mid.Pers. dâdan "to give"  (O.Pers./Av. d- "to 
give, grant, yield," daditi "he gives;" Skt. dadáti  "he gives;" Gk. tithenai "to  place, put, set," didomi "I 
give;" L. dare "to  give, offer,"  facere "to do, to make;" Rus. delat' "to do;" O.H.G.  tuon, Ger. tun, O.E. 
don "to do;" PIE base *dhe- "to put, to do").  
2) Nurgostard, from nur   light + gostard past stem of gostardan "to expand; to spread; to diffuse" 
(Mid.Pers. wistardan "to extend; to spread;" Proto-Iranian *ui.star-;  Av. vi-  "apart, away from, out" 
(O.Pers. viy- "apart, away;" cf. Skt. vi- "apart, asunder, away, out;" L. vitare "to avoid, turn  aside") + Av. 
star- "to spread," starati "spreads;" cf. Skt. star- "to  spread out, extend, strew," strnati "spreads;" Gk. 
stornumi "I spread out," strotos "spread, laid out;" L. sternere "to spread;" Ger. Strahlung "radiation," 
from strahlen "to radiate," from  Strahl "ray;"  from M.H.G.  strle; from O.H.G. strla "arrow," stripe; PIE 
base *ster- "to spread"). 

irregular 
  	 
    
bisâmân (#) 
 
Fr.: irrégulier    

Lacking symmetry, even shape, formal arrangement, etc.  irregular galaxy;    irregular  variable. 

From O.Fr. irregulier,  from M.L.  irregularis,  from    in- "not"  + L. regularis  from regula  "rule," from 
PIE *reg- "move in  a straight line," hence, "to direct, rule" (cf. Pers. râst "right,  straight;" O.Pers. rsta- 
"straight, true," rs- "to be right, straight, true;" Av.  rz- "to direct, put in line, set," razan- "order;" Skt. 
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raj- "to  direct, stretch," rjuyant- "walking  straight;" Gk.  orektos "stretched out;" L. regere "to lead 
straight, guide, rule," p.p. rectus "right, straight;" Ger. recht; E. right). 

Bisâmân, from bi- "not, without"  + sâmân "order, arrangement, disposition; boundary, limit," Lârestâni 
sâmon "sign or mark separating one field from another," Gilaki, Tabari šalmân "a straight peace of wood 
or beam, post;" Mid.Pers. sâmânak, sahmân "limit;" loaned into Arm. sahmân; cf. Skt. smn-, sm- 
"boundary, border, limit." 

irregular galaxy 
  $$
  	
    
kahkašân-e bisâmân 
 
Fr.: galaxie irrégulière    

A galaxy with  no spiral structure and no symmetric shape. Irregular galaxies are usually filamentary or 
very clumpy in shape and tend to smaller than others. 

  irregular;    galaxy. 

irregular satellite 
  
  	
 	  ~    
bandevâr-e bisâmân, mâh-e ~ 
 
Fr.: satellite  irrégulier    

A satellite whose orbit around its planet is eccentric, inclined with respect to the equatorial plane, and 
relatively far from  the planet. Strong solar perturbations cause the orbit to precess.  regular satellite. 

  irregular;    satellite. 

irregular variable 
  VWX Y  	
    
vartande-ye bisâmân 
 
Fr.: variable  irrégulière    

A type of variable star in which variations in  brightness show no regular periodicity. There are two main 
types, irregular eruptive variables and irregular pulsating variables. 

  irregular;    variable. 

irreversible process 
  
  %
    
farâravand-e vâgaštnâpazir (#) 
 
Fr.: processus irréversible    

A physical process in which the combined entropy of the system and the environment increases. During an 
irreversible process the system is not in equilibrium at all instances of time. Most of the processes in 
nature are irreversible.  reversible process. 

irreversible, from  ir- "not,"  variant of   in-  +   reversible;   process. 

isentropic flow 
  %-
  %    
tacân-e izodargâšt 
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Fr.: écoulement isentrope    

A reversible flow  in which the value of entropy remains constant; i.e. no energy is added to the flow, and 
no energy losses occur due to friction or dissipative effects. 

Isentropic, from   iso- +    entropy +   -ic;    flow. 

isentropic process 
  
  %    
farâravand-e izodargâšt 
 
Fr.: process isentrope    

A process for which there is no heat transfer with the surroundings, and no change in entropy. 

Isentropic, from   iso- +    entropy +   -ic;    process. 

iso- 
  - 	-    
izo- (#), ham- (#) 
 
Fr.: iso-    

Perfix denoting "equal; homogeneous; uniform (isobar; isentropic). Also is- sometimes before a vowel. 

From L.L., from  Gk. isos "equal." 

Izo-, loan from Gk. isos, as above. The Pers. ham- com- is overused; therefore this dictionary adopts 
izo-. 

isobar 
       
izobâr (#), izofešâr 
 
Fr.: isobare    

1) Meteo.: A line connecting points having equal pressure.  
2) Any of a group of nuclides which, although having different  atomic numbers, have identical mass 
numbers; e.g. the tin isotope 115
                                                 50Sn and the indium isotope 115
                                                                                                 49In. 

From Gk. isobares "of equal weight," from    iso- + bar, from  baros "weight," cognate with Pers. bâr 
"charge, weight" (Mid.Pers. bâr, from  O.Pers./Av. bar- "to bear, carry," Mod.Pers. bordan "to carry;"  L. 
brutus "heavy, dull, stupid, brutish;" Skt.  bhara- "burden, load," bharati  "he carries;" Mod.Pers. gerân 
"heavy;" Skt. guru; L.  gravis; PIE *gwere- "heavy;"  *bher-  "to carry, give birth"). 

isobaric process 
  
      
farâravand-e izofešâr 
 
Fr.: processus isobare    

A process taking place at constant pressure. 

Isobaric, adj. of   isobar;    process. 
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isobaric spin 
  
    
isospin (#) 
 
Fr.: spin isobarique    

Same as  isospin. 

Isobaric, adj. of   isobar;    spin. 

isochoric process 
  
  
    
farâravand-e izogonj 
 
Fr.: processus isochore    

A process in which the volume remains unchanged. 

From   iso- + chor-, from  Gk. chora "place, land" +   ic. 

Farâravand  process; izogonj, from izo  iso-  + gonj "volume,"  gonjdan "to be contained; to hold 
exactly; to be filled;"  Mid.Pers. winj- "to  be contained;" Proto-Iranian *uiac-/*uic-;  cf.  Skt. vyac- "to 
contain, encompass," vyás- "extent, content, extension;" L. uincire "to bind." 

isochrone 
  	
    
izozamân 
 
Fr.: isochrone    

A curve on a Hertzsprung-Russell diagram connecting all stars having the same age. 

Isochrone, back formation from isochronal, from  Gk.   iso- + khronos "time." 

Izozamân, from   iso- + zamân time. 

isohel 
      
izohur 
 
Fr.: isohel    

Line joining  geographical points of equal insolation during a specific interval of time. 

From Gk.   iso- + hel, from  helios "sun,"   helio-. 

Izohur, from izo-  iso-  + hur "sun," cognate with   helio-. 

isolate (v.) 
  %
    
vâyutidan 
 
Fr.: isoler    

To set or place apart; detach or separate so as to be alone.  
Chemistry: To obtain a substance in an uncombined or pure state. Physics:  isolated system. 
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Isolate, back-formation from isolated, from  Fr. isolé "isolated," from  It. isolato, from  L. insulatus "made 
into an island," from insula "island;  maybe from *en-salos "in the sea," from salum "sea." 

Vâyutidan, from vâ- denoting "separation" (also "reversal, opposition; repetition; back, backward," variant 
of bâz-, from Mid.Pers. abâz-, apâc-; O.Pers. apa- [pref.] "away, from;"  Av. apa- [pref.]  "away, from," 
apaš [adv.] "towards the back;" cf. Skt. ápñc "situated behind") + Mid.Pers. yut "separate, different," 
Mod.Pers. jodâ "separate, apart;" Av. yuta- "separate, apart" + -idan infinitive suffix. 

isolated system 
  	
  %    
râžmân-e vâyutidé 
 
Fr.: système isolé    

Physics: A system whose internal energy remains constant. In other words, a system that has no heat or 
work interaction with  its surroudings. 

Isolated, p.p. of   isolate (v.);   system. 

isolation 
  %    
vâyuteš 
 
Fr.: isolation    

An act or instance of isolating; the state of being isolated. 

Verbal noun of   isolate (v.). 

isomer 
  	    
izomer (#) 
 
Fr.: isomère    

Physics: Any of two or more nuclei having the same atomic number A and mass number Z but different 
half-lives.  
Chemistry: One of two or more substances that have the same chemical composition but differ in 
structural form. 

Back fromation from isomeric, from    iso- + mer a combining form  meaning "part," from Gk. meros 
"part, portion, share." 

Izomer, loan from Fr. isomère. 

isoneph 
  -    
izoabr 
 
Fr.:    

A line drawn through all points on a weather map having the same amount of cloudiness. 

From Gk.   iso- + nephos "cloud," cognate with Pers. mam "humidity, moisture;" Av.  napta- "moist," 
nabs-câ- "cloud," nabah- "sky;" Skt. nábhas- "moisture, cloud, mist;" L.  nebula "mist," nimbus 
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"rainstorm, rain cloud;" O.H.G.  nebul; Ger. Nebel "fog;" O.E. nifol  "dark;" from  PIE *nebh- "cloud, 
vapor, fog, moist, sky." 

Izoabr, from izo-  iso-  + abr  cloud. 

isophote 
      
izošid 
 
Fr.: isophote    

A line joining  points with the same surface brightness on a plot or in image of a celestial object such as a 
nebula or galaxy. 

Isophote, from   iso- + a combining form of  Gk. phos (gen. photos) "light." 

Izošid, from izo-  iso- + šid "light,  sunlight,"  from Mid.Pers. šêt "shining, radiant, bright;"  Av. xšata- 
"shining, brilliant,  splendid, excellent." 

isoplanatic angle 
        
zâviye-ye izobirahi 
 
Fr.: angle isoplanatique    

The angular separation at which the atmospheric perturbations applied to the light from two adjacent stars 
becomes uncorrelated. Because of the presence of turbulent layers high in the atmosphere, this angle is 
extremely small, often only a few seconds of arc at visible wavelengths.  aplanatism. 

Isoplanatic, from    iso- + Gk. plane "wandering," from  planasthai "to wander" + -tic  adjective-forming 
suffix;    angle. 

Zâviyé  angle; izobirahi, from    iso- + birah  "a devious path; a wanderer, who deviates, errs," + -i noun 
suffix. 

isopleth 
  -
 	-
    
izocand, hamcand 
 
Fr.: isoplèthe    

A line on a weather chart representing constant or equal value for a given meteorological quantity with 
respect to either space or time. 

From Gk. isoplethes, from   iso- + pleth(os) "great number, multitude;" cognate with Pers. por  full  + -
es adj. suffix. 

Izocand, from izo-  iso- + cand replacing candi (after prefix)  "quantity,"  from Mid.Pers. candih "amount, 
quantity," from cand "how  many, how much; so many, much;" O.Pers. yv "as long as;" Av. yauuant- 
[adj.] "how  great?, how much?, how many?," yauuat [adv.] "as much as, as far as;" cf. Skt. yvant- "how 
big, how much;" Gk. heos "as long as, until." 

isospin 
  -
    
izospin (#) 
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Fr.: isospin    

A quantum number based on the assumption that the nucleon (proton and neutron) is a single entity having 
two states, like   spin. It is conserved by the strong interaction. Same as isotopic spin, isobaric spin. 

From   iso- +   spin 

isotherm 
  	    
izodamâ 
 
Fr.: isotherme    

Meteo.: A line on a map or graph joining points of equal temperature. 

Isotherm, back formation from isothermal. 

Izodamâ, from   iso- + damâ  temperature. 

isothermal process 
  
  	    
farâravand-e izodamâ 
 
Fr.: processus isotherme    

A process in which the temperature remains constant. 

Isothermal, from   iso- + therm, from  Gk. therme "heat" thermos "warm;" cognate with Pers. garm 
"warm" (garmâ "heat, warmth,"  from Mid.Pers. garmâg; O.Pers./Av. garma- "hot, warm;" cf. Skt. 
gharmah "heat;" L. formus "warm, fornax  "oven;" P.Gmc. *warmaz; O.E. wearm; E. warm;  O.H.G., Ger. 
warm; PIE *ghworm-/*ghwerm-  "warm")  +   -al;    process. 

Farâravand  process; izodamâ, from   iso- + damâ  temperature. 

isotone 
  %
    
izoton (#) 
 
Fr.: isotone    

One of several nuclides having the same number of neutrons in their nuclei but differing in the number of 
protons. 

Isotone, from   iso- + tone, from Gk tonos "strain, tone, mode," literally,  "a stretching," akin to teinein 
"to stretch," cognate with Pers. tanidan "to spin, twist, weave" (Mid.Pers. tanitan; Av.  tan- to stretch, 
extend;" cf. Skt. tan- to spin, stretch;" tanoti "stretches," tantram "loom;"  Gk. teinein "to  stretch, pull 
tight;" L.  tendere "to stretch; PIE base *ten- "to stretch;" Pers. târ "string," tân "thread," tur "fishing  net, 
net, snare," and tâl "thread" (Borujerdi dialect) belong to this family;  variants tanta "cobweb," tanadu, 
tafen, kartané, kârtané, kâtené, Pashtu tanistah "cobweb;" cf. Skt. tantu- "cobweb, thread, string"). 

isotope 
  % 	    
izotop (#), hamjâ (#) 
 
Fr.: isotope    
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one of two or more atoms having the same number of protons in its nucleus, but a different number of 
neutrons and, therefore, a different mass. 

Isotope, from   iso- + -tope, from Gk. topos "place." 

Izotop, loan from Fr., as above. hamjâ, from ham- "together"   com- + jâ "place" (from  Mid.Pers. giyag 
"place;" O.Pers. -vahana- "place, village;" Av. vah- "to dwell,  stay," vanhaiti "he dwells, stays;" Skt. 
vásati "he dwells;" Gk. aesa (nukta) "to pass (the night);" Ossetic wat "room; bed; place;" Tokharian B 
wäs- "to stay, wait;" PIE base ues- "to stay, live, spend the night"). 

isotope shift 
  $   %    
kib-e izotopi 
 
Fr.: décalage isotopique    

A displacement in the spectral lines due to the different isotopes of an element. 

Isotopic, adj. of   isotope;   shift. 

isotopic number 
  .  %    
adad-e izotopi 
 
Fr.: nombre isotopique    

The difference between the number of neutrons in an isotope and the number of protons. Neutron excess. 

Isotopic, adj. of   isotope;   number. 

isotopic spin 
  
    % -
    
spin-e izotopi (#), izospin (#) 
 
Fr.: spin isotopique    

Same as  isospin. 

Isotopic, adj. of   isotope;   spin. 

isotropic 
   	
    
izogard, hamsângard (#) 
 
Fr.: isotrope    

Having physical properties that do not vary with direction. 

Isotropic, from    iso- + -tropic "turned  toward," from Gk.  -tropos "a turn, way, manner," from tropein 
"to turn," from  PIE base *trep- "to turn" (cf.  L. trepit  "he turns"). 

Izogard, from izo-  iso- +  gard "turning, changing," from  gardidan "to  turn, to change;" Mid.Pers. 
vartitan; Av.  vart- "to turn, revolve;" Skt. vrt-  "to turn, roll,"  vartate "it  turns round, rolls;" L.  vertere "to 
turn;" O.H.G. werden "to become;" PIE base *wer- "to turn,  bend." 

isotropic Universe 
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  %   ~  	
    
giti-ye izogard, ~ hamsângard (#) 
 
Fr.: Univers isotrope    

A Universe having observed properties that appear identical in every direction. 

  isotropic;    universe. 

isotropy 
   	
    
izogardi, hamsângardi (#) 
 
Fr.: isotropie    

The property by which physical properties are equal along all directions.  anisotropy. 

Isotropy, noun of   isotropic. 

iterate (v.) 
  %
    
itaridan 
 
Fr.: itérer    

To utter or to do something over again or repeatedly.  repeat (v.) = bâzgaršidan (
).  
In mathematics,  iteration. 

Iterate "to do again, repeat," back-formation from iteration,  from L.  iterationem (nom. iteratio) 
"repetition," noun of action from  iterare "to  do again, repeat," from iterum "again, for the second time;" 
cf. Skt. itara- "the  other (of the two), another." 

Itaridan, from  L. iter(um),  Skt. itar(a-), as above, and Pers. dialects Kâšâni (Voništun) târ "the other;" 
Kurd. tir  "the other" + -idan Pers. infinitive  suffix. 

iteration 
  %    
itareš 
 
Fr.: itération    

A computational process involving a succession of approximations, which consists of repeating the 
operation by inputting the outcome of each preceding operation to improve the final result until a desired 
accuracy is achieved.  repetition = bâzgarš (). 

Verbal noun of   iterate (v.). 

iterative method 
     %    
raveš-e itareši 
 
Fr.: méthode itérative    

A method of computation in mathematics using   iteration. 

Iterative characterized by or involving    iteration;    method. 
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Izar (0 Boötis) 
      
Izâr 
 
Fr.: Izar    

A bright giant star in the constellation   Boötes lying 210 light-years away. It  is a close double consisting 
of K0 and A0 dwarfs of magnitudes 2.5 and 4.6. 

From Ar. Al-Izâr  () "a cloth worn round the loins and passed between the legs," Ar. rendering of the 
Herdsman's skirt;  Boötes. 

j-j coupling 
  %  j-j   ~    
jofteš-e j-j, jafsari-ye ~ 
 
Fr.: couplage j-j    

A coupling scheme of electronic   spin angular momentum  orbital  angular momentum for heavier 
elements with larger nuclear charge. In those cases spin-orbit interactions become as strong as the 
interactions between individual spins or orbital angular momenta. The spin and orbital angular momenta 
of individual  electrons tend to couple to form individual electron angular momenta.   Russell-Saunders 
coupling. 

j referring to the symbol of the total angular momentum for individual  electrons.   coupling. 

Jacobian 
  $    
Yâkobi 
 
Fr.: jacobien    

The determinant formed by the n2 partial derivatives of n functions of n variables. 

Named after Karl Gustav Jacobi (1804-1851), a German mathematician who did important work on 
elliptic functions,  partial differential  equations, and mechanics. The "Jacobian" first appeared in an 1815 
paper of the French mathematician Augustin Louis Cauchy (1789-1857), but Jacobi did write a detailed 
memoir about it in 1841. 

Jalali calendar 
  	      
gâhšomâr-e Jalâli (#) 
 
Fr.: calendrier  jalali    

An Iranian solar calendar, based on two successive passages of the Sun through the true  vernal 
equinox. It results from a reform undertaken by a group of astronomers led by Omar Khayyam (A.D. 
1048-1131). The current  Iranian  calendar is an improved version of the Jalali calendar. 

Jalali, from  the name of the ruler Jalâleddin Malek Šâh of the Saljuqid dynasty, who ordered the reform; 
  calendar. 

jansky 
  
$    
jansky (#) 
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Fr.: jansky    

The unit of   radio  flux density in   radio  astronomy, equivalent to 10-26 watts per square meter per 
hertz. 

Named in 1973 by the International Astronomical Union in  honor of Karl Guthe Jansky (1905-1950), an 
American engineer of Czech descent who first identified radio waves from beyond the Solar System. 

Janus 
  
    
Yânus (#) 
 
Fr.: Janus    

The sixth of Staturn's known satellites. With a mean diameter of about 178 km it orbits Saturn at a 
distance of 150,000 km. Dicovered by the French astronomer Audouin Dollfus (1924-) in 1966. 

Janus was the god of gates and doorways in Roman mythology. He was also thought to represent 
beginnings, hence he lent his name to January, the first month of the year. He was depicted with two faces 
looking in opposite directions. 

Jeans length 
    
    
derâzâ-ye Jeans (#) 
 
Fr.: longueur de Jeans    

The critical size of a gas cloud, of a given temperature and density, above which the cloud must collapse 
under its own gravity. Below this size the cloud's internal pressure is sufficient to resist collapse. 

Named after James Hopwood Jeans (1877-1946), an English mathematical physicist and astrophysicist.  
length. 

Jeans mass 
  	  
    
jerm-e Jinz (#) 
 
Fr.: masse de Jeans    

The critical mass a volume of gas must contain before it will collapse under the force of its own gravity. 

  Jeans length;  mass. 

jet 
  
>@    
ešân 
 
Fr.: jet    

1) A stream of a liquid, gas, or small solid particles forcefully  shooting forth from  a nozzle, orifice, etc.  
2) Fountain-like formations of  gas and/or dust gushing out from compact regions of some astronomical 
objects.  astrophysical  jets.  
3) Meteo.: A common abbreviation for   jet stream.  
4) Shortened of  jet plane. 

732
Jet, from M.Fr. jeter "to  throw," from  V.L.  *jectare, alter. of L.  jactare, from jac-  "throw"  + -t- 
frequentative suffix + -are infinitive   suffix;  PIE base *ye- "to do" (cf. Gk. hienai "to  send, throw;" Hittite 
ijami "I  make"). 

Ešân, from ešândan, from Hamadâni ešândan "to throw out," Laki owštan "to throw, to shoot (with  bow 
and arrow);" Lori  šane "throwing," šane kerde "to throw;" Av.  ah- "to throw,"  pres. ahya- "throws," asta- 
"thrown, shot," astar- "thrower,  shooter;" cf. Khotanese ah- "to throw, shoot," Skt. as- "to throw, shoot," 
ásyati "throws," ásana- "throw, shot," asan- "missile." 

jet engine 
  	%    %    
motor-e jet (#) 
 
Fr.: turboréacteur    

An engine that works by taking in air at the front and expelling exhaust gases at the rear so that the 
reaction to this exhaust propels the vehicle forward. 

  jet; engine, from O.Fr. engin "skill,  cleverness; war machine," from L. ingenium "inborn  qualities, 
talent," from   in-  "in"  + gen-, root of gignere "to beget, produce;" cognate with Pers. zâdan "to bring 
forth, give birth;"    generate (v.). 

Motor, loanword from  Fr. moteur, from L. motor  "mover," from  movere "to move;"   jet. 

jet plane 
  % 	  ~    
jet (#), havâpeymâ-ye ~ (#) 
 
Fr.: avion à réaction    

An airplane moved by   jet propulsion. 

  jet; plane, short for airplane, from  Fr. aeroplane, from aero-  air  + plane feminine of  plan "flat, 
level," from L.  planus, perhaps by association with forme plane; apparently coined and first used by Fr. 
sculptor and inventor Joseph Pline in 1855. 

  jet; havâpeymâ "airplane," from havâ  air  + peymâ "travelling; traveller,"  from peymudan, 
peymâyidan "to travel, traverse, pass over," from Mid.Pers. patmudan, paymudan "to measure (against)," 
from *pati-mya-. The first element *pati-  "against, back" (cf. Mod.Pers. pâd- "agaist, contrary to;" 
Mid.Pers. pât-; O.Pers. paity "agaist, back, opposite to, towards, face to face, in front of;" Av. paiti; Skt. 
práti "towards, against, again, back, in return, opposite;" Pali pati-; Gk. proti,  pros "face to face with, 
towards, in addition to, near;" PIE *proti).  The second element from *m- "to measure;" O.Pers./Av. 
m(y)- "to measure;" cf. Skt. mati "measures," matra- "measure;" Gk. metron "measure;" L. metrum; PIE 
base *me- "to measure." Apart from peymâ, several other terms in Mod.Pers. are related to this second 
element, which occurs also as mun, mân, man, mâ, mu, and mây: pirâmun "perimeter," âzmun, âzmây- 
"test, trial," peymân "measuring, agreement," peymâné "a measure; a cup, bowl," man "a measure 
weighing forty seers), nemudan, nemâ- "to show, display," âmâdan, âmây- "to prepare." 

jet propulsion 
  
  Y[>@    
pišrâneš-e ešâni (#) 
 
Fr.: propulsion  par réaction    

Powerfull, forward  thrust that results from the rearward expulsion of a jet of fluid, especially propulsion 
by jet engines. 
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  jet;   propulsion. 

jet stream 
    Y[>@    
râbe-ye ešâni 
 
Fr.: jet stream    

Meteo.: An area of relatively strong winds that are concentrated in a narrow band in the upper troposphere 
of the middle latitudes and subtropical regions of the Northern and Southern Hemispheres. 

  jet;   stream. 

Jewish calendar 
  	      
gâhšomâr-e yahud (#) 
 
Fr.: calendrier  juif    

Same as  Hebrew calendar 

Jewish, adj. of jew, from M.E. jewe, giu, gyu, ju, from  O.Fr. juiu, juieu, gyu, from  L.L. judeus, from L. 
juaeus, from Gk. ioudaios, from Aramaic yehudhai, from  Heb. yhudhi "Jew," from Yhudah "Judah," 
literally "celebrated," name of Jacob's fourth son and of the tribe descended from him;  calendar. 

Gâhšomâr calendar;  yahud, from Ar., from  Heb., as above. 

Jilin meteorite 
  
   
    
šahâbsang-e jilin (#) 
 
Fr.: météorite de Jilin    

The biggest meteorite ever witnessed falling and the largest stone meteorite known. It happened near Jilin, 
an industrial port city located northeastern China, on March 8, 1976. Of the four tons of fragments of the 
type H5 chondrite recovered, one piece weighs 1.774 tons and measures about 100 x 80 x 50 cm. The 
meteorite exploded in the sky and produced a shower covering an area of more than 500 square 
kilometers. 

Jilin, from  the name of the Chinese city, known also as Chi-lin City or Kirin  City.    meteorite. 

jitter 
  \!]--<!]    
jastojah 
 
Fr.: scintillement,  vacillement    

Short term random variations either in amplitude or phase of a radio signal. 

Jitter, may be variant of chitter "tremble,  shiver," from M.E.  chiteren "to twitter,  chatter." 

Jastojah, from jast and jah past and present stems of jahidan "to jump, leap, spring forward; to shake or 
tremble," from Mid.Pers. jastan, jahidan  "to jump," figuratively   "to happen, occur;" Av. yaš-, yas- "to 
boil;" cf.  Skt. yas-, yásyati "to boil, to heat; to make effort" + -o-  euphonic infix, on the model of 
kandokâv, oftoxiz, and so on. 

734
jitter mode 
  	  \!]--<!]    
mod-e jastojah 
 
Fr.:    

A mode of observation in which a series of short exposures are used to enhance the final image quality 
through appropriate data processing. The first exposure is assumed to be centered on the point of interest; 
the following ones are slightly offset from  the first position with  separations not larger than a reasonably 
small fraction of the detector size. The offsets should be optimally distributed on the sky in order to 
maximize the chances of being able to filter out the sky background. 

  jitter;    mode. 

Johnson-Nyquist noise 
  
   

-
$%    
nufe-ye Johnson-Nyquist (#) 
 
Fr.: bruit  de Johnson-Nyquist    

The random fluctuation of voltage across a resistor caused by the thermal excitation of electrons within it, 
and the dissipation of power associated with these fluctuations. More generally, an intrinsic noise 
generated by thermal agitation of electrons by all bodies whose temperature is above 0 K. Also called  
thermal noise, Johnson noise, or Nyquist noise. 

Named after John Bertrand Johnson (1887-1970) and Harry Nyquist (1889-1976) Swedish-born American 
engineers and physicists, who did important work on thermal noise and information theory.  noise. 

Jordan matrix 
  	%  
    
mâtris-e Jordan (#) 
 
Fr.: matrice de Jordan    

A square matrix with a constant value I (nonzero) along the diagonal, 1's on the superdiagonal, and all 
other elements 0. 

Named after Marie Ennemond Camille Jordan (1838-1922), French mathematician who pioneered group 
theory, wrote on the theory of linear differential equations, and on the theory of functions, which he 
applied to the curve which bears his name.  matrix. 

Josephson effect 
   C   
    
oskar-e Josephson 
 
Fr.: effet Josephson    

A quantum mechanical   tunnel effect allowing the flow of  a continuous current across two weakly 
coupled  superconductors which are separated by a very thin insulating barrier. 

Named after the British physicist Brian David Josephson, who predicted the existence of the effect in 
1962;   effect. 

Josephson junction 
    
    
juhe-ye Josephson (#) 
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Fr.: jonction  Josephson    

A type of electronic circuit  involving    Josephson effect, capable of switching at very high speeds when 
operated at temperatures approaching  absolute zero. 

  Josephson effect;  junction. 

joule 
      
joule (#) 
 
Fr.: joule    

A unit of energy in the   m.k.s. system equal to the work performed by one newton over a distance of 1 
meter, equivalent to 107 ergs, 1 Watt second, or 0.2389 calories. 

In honor of the English physicist James Prescott Joule (1818-1889), who established that the various 
forms of energy (mechanical, electrical, and heat) are basically the same and can be changed, one into 
another. 

Joule is in Pers. pronounced as žul, loaned from the Fr. rendering of the E. name. 

Joule's constant 
        
pâyâ-ye Joule (#) 
 
Fr.: constante de Joule    

The proportional relationship of mechanical energy to thermal energy, equal to 4.184 ioules per calorie. 
Also called mechanical equivalent of heat. 

  joule;   constant. 

Jovian planet 
  >^_   	    
sayyâre-ye hormozi 
 
Fr.: planète jovienne    

A planet that does not have a well-defined solid crust, such as any of the four Solar System outer, gaseous 
planets:  Jupiter,    Saturn,   Uranus, and   Neptune. 

From L. Jovius "Jupiter," Roman god of the sky, cognate with deus "god;" Gk. Zeus "supreme god;" Pers. 
div "devil, demon" (Mid.Pers.  dêw; O.Pers. daiva- "evil god, demon;" Av. dava- "evil spirit, false god;" 
Skt. deva-; PIE base *deiwos "god," from *dei- "to  gleam, to shine").   planet. 

Sayyâré planet; hormozi, related to Hormoz  Jupiter. 

Julian calendar 
  	  
    
gâhšomâr-e Yuliyâni (#) 
 
Fr.: calendrier  julien    
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A   solar calendar established by Julius Caesar in 46 B.C. to replace the Roman calendar. The 
astronomer Sosigenes set up the months (January to december) and added an extra day in February every 
fourth year (  leap year). This gives an average year of 365.25 days. The Julian calendar remained 
unchanged for 1,600 years, and was replaced by  Gregorian calendar to correct its errors. 

Julian, adj. of L. Julius. 

Julian date (JD) 
    
    
gâhdâd-e žulian 
 
Fr.: date julienne    

A timekeeping system which does not have months and years. It is used primarily by astronomers to avoid 
confusion due to the use of different calendars at different times and places. Julian date is the interval of 
time in days and fractions of a day since noon 1 January 4713 B.C. (12h Universal Time). For example, 
January 1, 1970 is JD 2440588. Decimal fractions correspond to fractions of a day so that, for example, an 
observation made at 15h on June 24, 1962 is given as JD 2437840.13.  modified Julian date (MJD). 
Note that the "Julius" involved is not Julius Caesar, and this system is unrelated to the Julian calendar, as 
explained below. 

The system was proposed by the French scholar Joseph Justus Scaliger (1540-1609) in 1583 and named 
after his father, Julius Caesar Scaliger. His choice of starting year was based on the convergence in 4713 
B.C. of three calendrical cycles (indication cycle, Metonic cycle, and solar cycle).   date. 

Julian day 
    
    
ruz-e žulian (#) 
 
Fr.: jour  julien    

Same as  Julian date. 

  Julian date;   day. 

Julian epoch 
  	  
    
zime-ye Yuliyâni 
 
Fr.: époch julienne    

A way of specifying  the date as a year with a decimal based on the Julian year of 365.25 days and the 
Barycentric Dynamical Time (TDB).  The standard epoch currently in use is J2000.0, which corresponds to 
January 1, 2000 12:00 Terrestrial Time. 

  Julian calendar;    epoch. 

Julian year 
    
    
sâl-e yuliyâni (#) 
 
Fr.: année julienne    

A period of 365.25 days adopted in the Julian calendar for the length of the year. 

  Julian calendar;    ;year. 
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jump 
      
jaheš (#) 
 
Fr.: saut    

A point of discontinuity  in a function or  a derivative of a function. 

Etymology unclear, probably akin to L.G. gumpen "to jump." 

Jaheš, verbal noun of jahidan, jastan "to jump, to leap," from Mid.Pers. jastan, jahidan  "to jump," 
figuratively  "to happen, occur;" Av. yaš-, yas- "to boil;" cf. Skt. yas-, yásyati "to boil, to  heat; to make 
effort." 

jump conditions 
  %      
butârhâ-ye jaheš 
 
Fr.: conditions de saut    

Very different values of pressure and density (or temperature or energy) across a shock wave. 

  jump;   condition. 

junction 
      
juhé (#) 
 
Fr.: jonction    

In a semiconductor device, a region of transition between semiconducting regions of different electrical 
properties. 

Junction "act of joining,"  from L.  junctionem (nom. junctio), noun of action from  jungere "to join," 
cognate with Pers. yuq, juhé, as below; PIE base *yeug- "to join," 

Juhé, from juh, variant of yuq "yoke," Mid.Pers. jug,  ayoxtan "to join, yoke;"  Av. yaog- "to  yoke, put to; 
to join, unite;" cf.  Skt. yugam "yoke;" Hittite  yugan "yoke;" Gk.  zygon "yoke," zeugnyanai "to join, unite;" 
L. jungere "to join,"  as above; O.C.S. igo, O.Welsh iou, Lith. jungas O.E. geoc. 

Jupiter 
  	    
hormoz (#) 
 
Fr.: Jupiter    

The largest planet in the Solar System and the fifth from the Sun. Jupiter is a gas giant, mostly hydrogen 
and helium, more than twice as massive as all the other Solar System planets combined (its mass is 318 
times that of Earth). Jupiter's diameter measures 11 times that of Earth; it has an extensive family of 
satellites (63 known) and a faint ring system (probably created by meteorid impacts on small nearby 
moons). 

Jupiter "the king of ancient Roman gods, the ruler of Olympus," from  L. Iupeter, from  PIE *dyeu-peter- 
"god-father," from *deiw-os  "god" (cf.  Pers. div "devil, demon;" Mid.Pers. dêw; O.Pers. daiva- "evil god, 
demon;" Av. dava- "evil spirit, false god;" Skt. deva-; Gk. Zeus "supreme god;" from *dei-  "to gleam, to 
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shine") + *peter "father"  (cf. Pers. pedar "father; O.Pers. pit- "father;" Av. patar-, pt-; Skt. pitár-;  Gk. 
pater; L. pater, O.H.G. fater). 

Hormoz, from Mid.Pers. Ohrmazd "name of the highest god in Zoroastrianism," from O.Pers. aura-
mazd-, Av. ahura-mazd- "Wise Lord," from ahura- "lord, god;"  cf. Skt. ásura- "god, lord;"  Hittite 
hassu- "king;" M.H.G.  Asen (from P.Gmc. *ansuz) "name of a group of gods;" O.N. ss "god;" PIE 
*ansu- "spirit,  demon" + mazd- "wisdom," mazda- "what must be borne in mind," mazdh- "memory;" 
cf. Skt. medh- "mental power, wisdom, intelligence;" Gk. mathein [verb] "to  learn, to know" (root of 
mathematics). 

Jurassic era 
    $    
dowre-ye Žurasik (#) 
 
Fr.: ère jurassique    

A period of the Mesozoic era, spanning the time between the Triassic and the Cretaceous periods, about 
206 to 144 million years ago. The start of the period is marked by the major Triassic-Jurassic extinction 
event. 

Named for the Jura Mountains on the border between France and Switzerland, where rocks of this age 
were first studied, + -assic, suffix extracted from Triassic. 

justification 
  %    
râstâvard 
 
Fr.: justification    

1) A reason, fact, circumstance, or explanation that justifies or defends. What is offered as grounds for 
believing an assertion.  
2) An act of justifying. 

Verbal noun of   justify (v.). 

Râstâvard, from râst "right, true; just, upright,  straight" (Mid.Pers. râst "true, straight, direct;"  O.Pers. 
rsta- "straight, true," rs- "to be right, straight, true;" Av. rz- "to direct, put in line, set," razan- "order;" 
cf. Skt. raj- "to  direct, stretch," rjuyant- "walking  straight;"  Gk. orektos "stretched out;" L. regere "to lead 
straight, guide, rule," p.p. rectus "right, straight;" Ger. recht; E. right;  PIE base *reg- "move in a straight 
line," hence, "to direct, rule") + âvard  past stem of âvardan "to bring; to adduce, bring forward in 
argument or as evidence" (Mid.Pers. âwurtan, âvaritan; Av. bar- "to bring; to possess," from prefix - + 
Av./O.Pers. bar- "to bear, carry," barere "to bear (infinitive),"  bareri "a female that bears (children), a 
mother;" Mod.Pers. bordan "to carry;" Skt. bharati  "he carries;" Gk. pherein; L.  fero "to carry"). 

justify (v.) 
  % $
 %
    
râstâvard kardan, râstâvardan 
 
Fr.: justifier    

1) To show (a claim, statement, act, etc.) to be right, reasonable, or proper.  
2) To defend or uphold as warranted or well-grounded.  
3) To adjust (a line of type) to fill  a line of constant width. 

Justify, from O.Fr. justifier  "to show (something) to be just or right; to administer justice,"  from L. 
justificare "act justly  toward, make just," from justificus  "dealing justly, righteous," from  justus "just, 
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upright, equitable," from jus (gen. juris)  "right,"  from O.Latin  ious, from PIE base *yewes- (cf. Av. yaož-
da- "to purify  ritually,  to revitalize;" Skt. yos- "(long)  life"  + root of facere "to do"  (from PIE base *dhe- 
"to put, to do;" cf. Mod.Pers. dâdan "to give;"  O.Pers./Av. d- "to give, grant, yield," daditi "he gives; 
puts;" Skt. dadáti "puts, places;" Hitt. dai-  "to place;" Gk. tithenai  "to put, set, place;" Lith. deti "to  put;" 
Czech diti, Pol. dziac', Rus. det' "to hide," delat' "to do;"  O.H.G. tuon, Ger. tun, O.E. don "to do"). 

Râstâvard kardan, râstâvardan, infinitives  of râstâvard  justification. 

K star 
  %  K    
setâre-ye K (#) 
 
Fr.: étoile de type K    

An orange-red star of  spectral type K with  a surface temperature of about 3600-5000 K. The spectra of 
K stars are dominated by the H and K lines of calcium and lines of neutral iron and titanium, with 
molecular bands due to cyanogen (CN) and titanium dioxide (TiO). Exaples are  Arcturus and  
Aldebaran. 

K the letter of alphabet;   star. 

K-T event 
    T-K    
ruydâd-e K-T (#) 
 
Fr.: évènement K-T    

The   mass extinction event at the Cretaceous-Tertiary boundary that destroyed the dinosaurs and a 
majority of other species on Earth approximately 65 million  years ago. This event is now believed to have 
been the impact of a 10 km-size  asteroid or   comet nucleus and its aftereffects, including a severe  
impact winter. 

K representing the "Cretaceous period," and T "Tertiary;"   event. 

Kant-Laplace hypothesis 
  
  $
%-    
engâre-ye Kant-Laplace 
 
Fr.: hypothèse de Kant-Laplace    

The hypothesis of the origin of the solar system proposed first by Kant (1755) and later by Laplace (1796). 
According to this hypothesis, the solar system began as a nebula of tenuous gas. Particles collided and 
gradually, under the influence of gravitation, the condensing gas took the form of a disk. Larger bodies 
formed, moving in circular  orbits around the central condensation (the Sun). 

Named after the German prominent philosopher Immanuel Kant (1724-1804) and the French great 
mathematician, physicist, and astronomer Pierre-Simon Marquis de Laplace (1749-1827);  hypothesis. 

Kellner eyepiece 
  -	   $
    
cešmi-ye Kellner (#) 
 
Fr.: oculaire  de Kellner    

The first achromatic eyepiece consisting of a convex lens and a plano-convex lens. The convex surfaces 
are turned toward one another. 
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Named after the inventor Carl Kellner (1826-1855), a German engineer and optician;  eyepiece 

Kelvin scale 
  	  $
    
marpel-e Kelvin 
 
Fr.: échelle de Kelvin    

A temperature scale, redefined in 1954, in which the zero point is equivalent to -273.16 °C. This 
fundamental fixed point, based on the  triple  point of water, is considered to be the lowest possible 
temperature of anything in the Universe. Also known as the absolute temperature scale. 

  Kelvin-Helmholtz contraction;    scale. 

Kelvin-Helmholtz  contraction 
  %
  $
-	%    
tarangeš-e Kelvin-Helmholtz 
 
Fr.: contraction  de Kelvin-Helmholtz    

The contraction of a volume of gas under its  gravity,  accompanied by the  radiation  of the lost  
potential energy as  heat. 

After the Scottish physicist William  Thomson, also known as Lord Kelvin  (1824-1907) and the German 
phyicist and physician Hermann Ludwig Ferdinand von Helmholtz  (1821-1894), who made important 
contributions to the thermodynamics of gaseous systems;  contraction. 

Kelvin-Helmholtz  instability 
  
  $
-	%    
nâpâydâri-ye Kelvin-Helmholtz  (#) 
 
Fr.: instabilité  de Kelvin-Helmholtz    

An   instability  raised when there is sufficient velocity difference across the interface between two 
uniformly  moving   incompressible fluid  layers, or when velocity   shear is present within a 
continuous fluid. 

  Kelvin-Helmholtz contraction;    instability. 

Kelvin-Helmholtz  time scale 
  	  	
  $
-	%    
marpel-e zamâni-ye Kelvin-Helmholtz 
 
Fr.: échelle de temps de Kelvin-Helmholtz    

The characteristic time that would be required for a contracting spherical cloud of gas to transform all its 
  gravitational  energy into   thermal energy. It is given by the relation: t KH GM2/RL, where G is the 
  gravitational  constant, M is the mass of the cloud, R the initial radius, and L the  luminosity. The 
Kelvin-Helmholtz  time scale determines how quickly a pre-main sequence star contracts before  
nuclear fusion starts.  
For the Sun it is 3 x 107 years, which also represents the time scale on which the Sun would contract if its 
nuclear source were turned off. Moreover, this time scale indicates that the gtravitational energy cannot 
account for the solar luminosity. 

  Kelvin-Helmholtz contraction;    time;   scale. 
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Kennelly-Heaviside layer 
    $
-    
lâye-ye Kennelly-Heaviside (#) 
 
Fr.: couche de Kennelly-Heaviside    

One of several layers in the Earth's ionosphere occurring at 90-150 km above the ground. It reflects 
medium-frequency radio waves whereby radio waves can be propagated beyond the horizon. 

Named after the American electrical engineer Arthur Edwin Kennelly (1861-1939) and the English 
physicist Oliver Heaviside (1850-1925), who independently predicted the existence of the reflecting layer 
in 1902;   layer. 

Kepler 
  $    
Kepler (#) 
 
Fr.: Kepler    

Johannes Kepler (1571-1630), a German mathematician and astronomer and a key figure in the 17th 
century astronomical revolution. He discovered that the Earth and planets travel about the Sun in elliptical 
orbits; gave three fundamental laws of planetary motion, and also did important work in optics and 
geometry. 

Kepler's equation 
  	   $    
hamugeš-e Kepler 
 
Fr.: équation de Kepler    

An equation that enables the position of a body in an elliptical orbit to be calculated at any given time 
from its orbital elements. It relates the  mean anomaly of the body to its   eccentric anomaly. 

Keplerian, adj. of   Kepler;    equation. 

Kepler's laws 
  #

  $    
qânunhâ-ye Kepler (#) 
 
Fr.: lois  de Kepler    

1) The planets move about the Sun in ellipses, at one focus of which the Sun is situated.  
2) The radius vector joining each planet with the Sun describes equal areas in equal times.  
3) The ratio of the square of the planet's period of revolution to the cube of the planet's mean distance 
from the Sun is the same for all planets. 

  Kepler;   law. 

Kepler's star 
  %  $    
setâre-ye Kepler (#) 
 
Fr.: étoile de Kepler    

A   supernova in   Ophiuchus, first observed on 1604 October 9, and described by Johannes Kepler in 
his book De stella nova (1606). It reached a maximum  apparent magnitude of -3 in late October. The 
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star remained visible for almost a year. The  light  curve is that of a  Type Ia supernova. The  
supernova remnant consists of a few filaments and brighter knots at a distance of about 30,000  light-
years. It is the radio source 3C 358. Also known as SN 1604 and Kepler's supernova. 

  Kepler;   star. 

Keplerian disk 
    $ $  ~    
gerde-ye Kepleri, disk-e ~ 
 
Fr.: disque keplérien    

A circumstellar disk (such as an  accretion  disk or a  protoplanetary  disk) in which  the   angular 
velocity at each radius is equal to the angular velocity of a circular  Keplerian  orbit at the same radius. 
The main charactersitic of the Keplerian disk is that   orbital velocity  varies as r-1/2. This means that an 
object on an orbit closer to the central mass turns more rapidly than that on a farther orbit. This velocity 
difference is at the origin of internal friction  or kinematic viscous forces between disk particles, which 
heats up the material. 

  Kepler;   disk. 

Keplerian orbit 
  	  $    
madâr-e Kepleri (#) 
 
Fr.: orbit  keplérienne    

The orbit of a spherical object of a finite mass around another spherical object, also of finite mass, 
governed by their mutual   gravitational  forces only. 

Keplerian, adj. of   Kepler;    orbit. 

Keplerian rotation curve 
  )	   -)  $    
xam-e carxeš-e Kepleri (#) 
 
Fr.: courbe de rotation keplérienne    

A   rotation  curve in which the speed of the orbiting body is inversely proportional to the   square root 
of its distance from the mass concentrated at the center of the system. 

Keplerian adj. of   Kepler;    rotation;    curve. 

Keplerian telescope 
  
  $ %$   ~    
durbin-e Kepler, teleskop-e ~ (#) 
 
Fr.: télescope de Kepler    

A   refracting  telescope which has simple  convex lenses for both  objective and   eyepiece. It 
suffers from   chromatic aberration,  which can be reduced by increasing the  focal ratio. 

Named after Johannes  Kepler, who devised the telescope in 1615;  telescope. 

kernel 
   `? !    
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astel 
 
Fr.: noyau    

Chemistry: The remainder of an atom after the valence electrons have been removed.  
Math.: 1) The set of elements that a given function from one set to a second set maps into the identity of 
the second set.  
2) Let A be a linear transformation of the vector space U into the vector space V . The collection of all 
those vectors x in U such that Ax = 0 is called the kernel of A and is denoted by ker(A).  
Computers: The set of functions that make up the operating system, the core that provides basic services 
for all other parts of the operating system.  core = maqzé (	*);  nucleus = hasté (%). 

Kernel, from M.E.  kirnel, from  O.E. cyrnel, from P.Gmc. *kurnilo-  (cf.  M.H.G. kornel, M.Du.  cornel), 
from *kernan- (root  of corn "seed, grain"), akin to L.  granium, + -el, diminutive  suffix,  variant of   -al. 

Astel, from asté "kernel, fruit stone," variants hasté, ostoxân "bone," from Mid.Pers. astak "fruit stone, 
bone," ast "bone;" Av. ast- "bone;" cf.  Skt. asthi- "bone;" Gk. osteon; L. os; Hittite  hashtai-; PIE base *os- 
+ Pers. diminutive suffix -el   -al. 

Kerr black hole 
  -  $    
siyah câl-e Kerr (#) 
 
Fr.: trou  noir de Kerr    

A black hole that possesses only mass (not electric charge) and rotates about a central axis. 

Named after the New Zealand mathematician Roy Kerr who, in 1963, was the first to solve the field 
equations of Einstein's theory of general relativity for a situation of this kind;    black hole. 

kilo- 
  $-    
kilo- (#) 
 
Fr.: kilo-    

A prefix meaning 103. 

Introduced in France in 1795, when the metric system was officially adopted, from Gk. khilioi  "thousand," 
of unknown origin. 

kinematics 
  
$    
jonbešik 
 
Fr.: cinématique    

The branch of mechanics dealing with the description of the motion of bodies or fluids without reference 
to the forces producing the motion. 

From Gk. kinetikos "moving, putting  in motion," from  kinetos "moved," verbal adj. of kinein "to  move;" 
PIE base *kei- "to move to and fro" (cf. Mod.Pers. šodan, šow- "to go; to become;" Av. šiyav-, š(ii)auu- 
"to move, go," šiyavati "goes," šyaona- "activity; action; doing, working;"  O.Pers. šiyav- "to go forth, 
set," ašiyavam "I set forth;" Skt. cyu- "to move to and fro, shake about; to stir," cyávate "stirs himself, 
goes;" Goth. haitan "call, be called;" O.E. hatan "command, call"). 
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Jonbešik, from jonbeš "motion" + -ik   -ics. The first element from Mid.Pers. jumbidan, jumb- "to  move," 
Lori, Laki  jem "motion,"  related to gâm "step, pace;" O.Pers. gam- "to come; to go," Av. gam- "to come; 
to go," jamaiti "goes," gman- "step, pace" (Mod.Pers. âmadan "to come"); Skt. gamati "goes;" Gk. 
bainein "to go, walk, step," L. venire "to  come;" Tocharian A käm- "to come;"  O.H.G. queman "to come;" 
E. come; PIE root *gwem- "to go, come." 

kinetic energy 
  $  
    
kâruž-e jonbeši 
 
Fr.: énergie cinétique    

The energy which a body possesses as a consequence of its motion, defined as one-half the product of its 
mass m and the square of its speed v, i.e. 1/2 mv2. 

  kinetic energy;   energy. 

kinetic helicity 
  -  
    
picari-ye jonbeši 
 
Fr.: hélicité  cinétique    

In fluid  mechanics, a quantity that decribes helical flow. It is defined by the integrated scalar product of 
the velocity field and the   vorticity:  KK =  dVu . (∇ x u). In  the absence of magnetic field, this quantity 
is conserved by the  Euler equation. See also  magnetic helicity. 

  kinetic;   helicity. 

kinetic temperature 
  	  
    
damâ-ye jonbeši (#) 
 
Fr.: température cinétique    

The temperature of a gas defined in terms of the average kinetic energy of its atoms or molecules. 

  kinetic energy;   temperature. 

kinetic theory of gases 
  
  
      
negare-ye jonbeši-ye gâzhâ (#) 
 
Fr.: théorie cinétique des gaz    

A theory that explains macroscopic properties of gases, such as pressure, temperature, or volume, by 
considering their molecular composition and motion. 

  kinetic energy;   theory;   gas. 

Kirchhoff's law 
  #

    $    
qânun-e Kirchhoff (#) 
 
Fr.: loi  de Kirchhoff    
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The radiation law which states that at thermal equilibrium the ratio of the energy emitted by a body to the 
energy absorbed by it depends only on the temperature of the body. 

Gustav Robert Kirchhoff (1824-1887), a German physicist who made major contributions to the 
understanding of electric circuits, spectroscopy, and the emission of black-body radiation from heated 
objects;  law. 

Kirkwood  gaps 
    $$    
gâfhâ-ye Kirkwood (#) 
 
Fr.: lacunes de Kirkwood    

Regions in the asteroid belt within which few asteroids are found. The Kirkwood gaps are due to the 
perturbing effects of Jupiter through resonances with Jupiter's orbital period. 

Named for the American astronomer Daniel Kirkwood (1814-1895), who dicovered them in 1866;    gap. 

Kleinmann-Law nebula 
  	*  $
	
-6    
miq-e Kainman-Law 
 
Fr.: nébuleuse de Kleinmann-Law    

An strong, extended infrared source in the Orion Nebula, about 1 arcminute NW of the Trapezium and 
about 12 arcseconds south of the  Becklin-Neugebauer object. It dominates the infrared emission at 
wavelengths above 20 microns. It probably represents a cluster of young and forming stars embedded in a 
dusty molecular cloud. 

Named after Douglas E. Kleinmann (1942-) and Frank J. Low (1933-), who first studied this object in 
1967;   nebula. 

klystron 
  $%
    
klistron (#) 
 
Fr.: klystron    

An electron tube for converting direct-current energy into radio frequency energy by alternately speeding 
up and slowing down the electrons. It is used as a microwave amplifier or oscillator in radar and high-
frequency radio work. 

From Gk. kluzein, klus- "to wash, break over" + -tron. 

knife-edge test 
  	
  %*    
âzmun-e tiqé (#) 
 
Fr.: contrôle  par foucaultage    

The same as  Foucault knife-edge test. 

  Foucault knife-edge test. 

knowledge 
  
)%    
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šenâxt (#) 
 
Fr.: connaissance    

All  the information, facts, truths, and principles learned throughout time.  
Acquaintance with facts, truths, or principles, as from study or investigation. 

M.E. cnawlece, from O.E. cnawan, cf. O.H.G. bi-chnaan, ir-chnaan  "to know;"  cognate with Pers. šenâxt, 
as below. 

Šenâxt, past stem of šenâxtan, šenâsidan "to know, discern, distinguish, be acquainted with;" Mid.Pers. 
šnâxtan, šnâs- "to know, recognize," dânestan "to know;" O.Pers./Av. xšn- "to know, learn, come to 
know, recognize;" cf. Skt. jñ- "to recognize, know," jnti "he knows;" Gk. gignoskein "to know, think, 
judge;" L. gnoscere, noscere "to come to know" (Fr. connaître; Sp. conocer); O.E. cnawan; E. know; Rus. 
znat "to know;" PIE base *gno- "to know." 

Kochab (2 Ursae Minoris) 
  $$    
Kowkab 
 
Fr.: Kochab    

The second brightest star in the constellation  Ursa Minor.  It is a reddish, evolved   giant of  
spectral type K4 with a visual magnitude of 2.1. It is almost 500 times more luminous than the Sun and 
lies at a distance of 126 light years. Also called Kocab, Kochah. 

Kochab, from Ar. al-Kaukab  ($$)   "star," shortened from al-Kaukab al-shemali ($$   	) 
"North Star." 

Kolmogorov constant 
    $	    
pâyâ-ye Kolmogorov (#) 
 
Fr.: constante de Kolmogorov    

The proportionality constant C in Kolmogorov's  mathematical analysis of  turbulence which  states that 
the spectral energy E(k) in the range of turbulent scales is E(k) =C 2/3 k-5/3, where k represents the  
wave number (inversely proportional to the wavelength or   eddy size), and 0 is the average energy 
dissipation per unit mass in the fluid. Experimental measurements give C close to 1.5. 

Andrei Nikolaevich  Kolmogorov  (1903-1987), a prominent Soviet mathematician, who made major 
advances in different scientific fields, mainly probability  theory, topology,  turbulence, classical 
mechanics, and computational complexity;  constant. 

Kolmogorov scale 
  	  $	    
marpel-e Kolmogorov 
 
Fr.: échelle de Kolmogorov    

Length scale of  turbulent  flow below which  the effects of molecular   viscosity are nonnegligible. 

  Kolmogorov constant;   scale. 

Kramers' opacity law 
  #

    $  $	    
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qânun-e kederi-ye Kramers (#) 
 
Fr.: loi  de l'opacité de Kramers    

An approximate expression for deriving the   opacity that depends upon temperature with a T-3.5 power 
law. 

Derived in 1923 by the Dutch physicist Henrik Kramers (1894-1952);    opacity;   law. 

krypton 
  $%
    
kripton (#) 
 
Fr.: krypton    

A colorless, odorless, highly unreactive gaseous chemical element and a member of the inert gas family. 
Symbol Kr; atomic number 36; atomic weight 83.80; melting  point -156.6°C; boiling  point -152.3°C. 

Krypton, from Gk. kryptos "concealed, hidden". It  was discovered in liquified atmospheric air by the 
Scottish chemist William Ramsay and the English chemist Morris William  Travers in 1898. 

Kuiper belt 
  $	 
  $    
kamarband-e Kuiper (#) 
 
Fr.: ceinture de Kuiper    

A region of the Solar System extending roughly from the orbit of Neptune, or 30 AU,  to 50 AU from  the 
Sun that contains many small icy bodies. The Kuiper belt is now considered to be the source of the  
short-period comets. 

Named after Gerard Peter Kuiper (1905-1973), a Dutch-born American astronomer, who predicted the belt 
in 1951. He is also considered the father of modern planetary science for his contributions to the study of 
our solar system;  belt. 

Kuiper belt object (KBO) 
  )%  $	
  $    
barâxt-e kamarband-e Kuiper 
 
Fr.: objet de la ceinture de Kuiper    

A solar system object belonging to the  Kuiper  belt. The largest known objects of this type are  Pluto 
and its moon  Charon,    Quaoar, and   Sedna. 

  Kuiper belt;    object. 

kurtosis 
  %    
afrâštegi (#) 
 
Fr.: aplatissement    

The measure of "peakedness" of the curve describing a frequency distribution in the region about its 
mode. The kurtosis of the normal distribution is 0. 

748
From Gk. kurtosis "bulging, curvature,"  from kurtos "convex,"  kirkos "a ring;" cf.  Av. skarna- "round;" 
L. circus "circle,  ring;" PIE base *sker- "to turn, bend." 

Afrâštegi condition, state adj. of afrâšté "elevated, erect, upright," p.p. of afrâštan "to raise, exalt, extole," 
from Mid.Pers. abrâstan, abrâz- "to lift,  raise," from  ab-, from O.Pers./Av. abiy-/aiwi-  "to, upon, against;" 
cf. Skt. abhi-, Gk. amphi- + râst "straight,  direct, true;" from O.Pers. rsta- "straight, true," rs- "to be 
right, straight, true;" Av.  rz- "to direct, put in line, set," razan- "order;" cf.  Skt. raj- "to  direct, stretch," 
rjuyant- "walking  straight;" Gk.  orektos "stretched out;" L. regere "to lead straight, guide, rule," p.p. 
rectus "right, straight;" Ger. recht; E. right;  PIE base *reg- "move in a straight line,"  hence, "to direct, 
rule." 

-logy 
  -
    
-šenâsi (#) 
 
Fr.: -logie    

A combining form  used in the names of sciences or bodies of knowledge, such as  biology,  geology, 
  cosmology. See also  -ics. 

M.E. -logie, from  O.Fr. -logie, from  L. -logia, from  Gk. -logia,  from legein "to speak, tell over; to choose, 
gather," logos "word, speech, thought, account." 

-Šenâsi, from šenâs, present stem of šenâsidan, šenâxtan "to know, discern, distinguish, be acquainted 
with;" Mid.Pers.  šnâxtan, šnâs- "to know, recognize," dânistan "to know;" O.Pers./Av. xšn- "to know, 
learn, come to know, recognize;" cf. Skt. jñ- "to recognize, know," jnti "he knows;" Gk. gignoskein "to 
know, think, judge;"  L. gnoscere, noscere "to come to know" (Fr. connaître; Sp. conocer); P.Gmc. 
*knoeanan; O.E. cnawan; E. know; Rus. znat "to know;" PIE base *gno- "to know." 

L dwarf 
  $%   L    
kutule-ye L 
 
Fr.: naine L    

A type of   brown  dwarf with an   effective temperature ranging from about 2200 K to about 1300 K. 
They are intermediate between M and  T dwarfs. Their spectra show weak TiO and VO absorption lines 
and strong neutral alkali-metal lines. 

L, letter of alphabet;   dwarf. 

La Niña 
   

    
La Niña (#) 
 
Fr.: La Niña    

A condition in  which a significant decrease occurs in sea surface temperature (cold event) in the central 
and eastern equatorial Pacific. La Niña is the counterpart to the  El Niño (warm event), and its spatial 
and temporal evolution in the equatorial Pacific is, to a considerable extent, the mirror image of El Niño, 
although La Niña events tend to be somewhat less regular in their behavior and duration. 

American Sp. La Niña "the girl"  (to distinguish it  from   El Niño). 

La Silla Observatory 
  Y  a   >bcd>e[    
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nepâhešgâh-e La Silla 
 
Fr.: Observatoire de La Silla    

The site of the  European Southern Observatory's first observatory in Chile, inaugurated in 1969. It is 
located 160 km north of the town of La Serena and 600 km north of Santiago at an altitude of 2,400 m 
bordering the southern extremity of the Atacama Desert. La Silla is equipped with several optical 
telescopes with mirror diameters of up to 3.6 m. The 3.5 m New Technology Telescope was the first in the 
world to have a computer-controlled main mirror, a technology developed at ESO. The ESO 3.6 m 
telescope is now home to the world's largest extrasolar planet hunter: HARPS (High Accuracy Radial 
velocity Planet Searcher), a spectrograph with unrivalled precision. 

From Sp. la silla "the saddle," after the apparent shape of the mountain on which the observatory is 
situated. Originally known as Cinchado. 

Lacerta 
  -    
calpâse (#) 
 
Fr.: Lézard    

The Lizard. A small constellation in  the northern hemisphere, at about 22h right ascension, 45° north 
declination. Its brightest star is only of magnitude +3.8, and the constellation contains no other star above 
fourth magnitude. Its most famous object is BL Lacerta, the prototype   BL Lac objects. Abbreviation: 
Lac; genitive: Lacertae. 

From L. lacertus (fem. lacerta)  "lizard," of  unknown origin. 

Calpâsé "lizard," variants karpâsa, karisa, kelpasa; cf. Skt. krakacapad- "saw-footed, a lizard, 
chameleon," from krakaca- "saw" + pad "foot"  (Pers. pâ). 

lagoon 
  	    
mordâb (#) 
 
Fr.: lagune    

1) A body of seawater that is almost completely cut off from the ocean by a barrier beach.  
2) The body of seawater that is enclosed by an atoll. 

Lagoon, from Fr. lagune, from It. laguna  "pond, lake," from L.  lacuna "pond, hole," from  lacus "pond;" 
  nebula. 

Mordâb "lagoon," literally  "dead water," from  mord, mordé "dead" + âb "water.  
The first element from mordan, mir- "to  die," marg "death," mard "man;"  Mid.Pers. murdan "to die;" 
O.Pers. marta- "dead," martiya- "man;" Av.  mrta- "died, dead," amrtt- "immortality;" cf. Skt. mar- 
"to die," mriyáe "dies;"  Gk. emorten "to die," ambrotos "immortal;"  L.  morior "to  die" (Fr. mourir),  mors, 
mortis "death" (Fr. mort), immortalis  "immortal;"  Lith.  mirtis "mortal;"  O.C.S. mrutvu "dead;" O.Ir.  marb; 
Welsh marw "died;" O.E. morþ "murder;"  PIE base *mor-/*mr-  "to die."  
The second element âb "water," from Mid.Pers. âb "water;" O. Pers. ap- "water;" Av. ap- "water;"  cf. Skt. 
áp- "water;" Hitt.  happa- "water;" PIE p-, ab- "water, river;"  cf. Gk. Apidanos, proper noun, a river in 
Thessalia; L. amnis "stream, river" (from *abnis);  O.Ir. ab "river,"  O.Prus. ape "stream," Lith. upé 
"stream;" Latv. upe "brook." 

Lagoon Nebula (M8, NGC 6523) 
  	*  	    
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miq-e mordâb (#) 
 
Fr.: nébuleuse de la lagune    

A giant   H II  region lying  in the direction of    Sagittarius about 5000 light-years away. It represents a 
giant cloud of interstellar matter which is currently  undergoing star formation, and has already formed a 
considerable cluster of young stars (NGC 6530). 

  lagoon;   nebula. 

Lagrange's equations 
  	  
    
hamugešhâ-ye Lagrange 
 
Fr.: équation de Lagrange    

A set of second order  differential  equations for a system of particles which relate the kinetic energy of 
the system to the generalized coordinates, the generalized forces, and the time. 

  Lagrangian points;    equation. 

Lagrangian points 
  
#"  
    
noqtehâ-ye Lagrange (#) 
 
Fr.: points de Lagrange    

Five locations in space where the centrifugal and gravitational forces of two bodies neutralize each other. 
A third, less massive body located at any one of these points will be held in equilibrium with respect to the 
other two. Three of the points, L1, L2, and L3, lie on a line joining  the centers of mass of the two large 
bodies. The other two points, L4 and L5, which are the most stable, lie on either side of this line. Each of 
them makes an equilateral triangle with the two main bodies.  Roche lobe;   equipotential surface 
inner Lagrangian point. 

Named after the French mathematician Joseph-Louis Lagrange (1736-1813) who first suggested their 
existence in 1772. Lagrange was the creator of the calculus of variations (at the age of nineteen), he made 
also great advances in the treatment of differential equations and applied his mathematical techniques to 
problems of mechanics, especially those arising in astronomy;  point. 

lake 
  -    
daryâcé (#) 
 
Fr.: lac    

A body of fresh or salt water entirely surrounded by land. 

From O.Fr. lack, from L.  lacus "pond, lake," related to lacuna "hole, pit," from  PIE *lak-  (cf. Gk. lakkos 
"pit, tank, pond," O.C.S. loky "pool,  cistern," O.Ir. loch "lake, pond"). 

Daryâcé, from daryâ "sea" Mid.Pers. daryâp variant zrah; O.Pers. drayah-; Av. zrayah- "sea;" cf.  Skt. 
jráyas- "expanse, space, flat surface" + -cé diminutive suffix, from Mid.Pers. -cak, variants -êžak (as in 
kanicak "little  girl,"  sangcak "small stone," xôkcak "small pig"), also Mod.Pers. -ak. 

Lamb shift 
  $   	    
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kib-e Lamb 
 
Fr.: décalage de Lamb    

A tiny change in the energy levels of the hydrogen atom between the states 2S1/2 and 2P1/2, which creates a 
shift in the corresponding spectral lines. The 2P1/2 state is slightly lower than the 2S1/2 state, contrarily to 
the Schrodinger's solution. 

Named after Willis Eugene Lamb, Jr. (1913-), an American physicist who dicovered this effect in 1951, 
and won the Nobel Prize in physics in 1955 "for his discoveries concerning the fine structure of the 
hydrogen spectrum;"   shift. 

Lambda Bootis star 
  %  	 
    
setâre-ye lâmbda Gâvrân 
 
Fr.: étoile lambda du Bouvier    

The prototype of a small class of stars (A-F types) which have weak metallic lines (indicating that they are 
depleted in metals heavier than Si, but with solar abundances of C, N, O, and S). Moreover, they have 
moderately large rotational velocities and small space velocities. Lambda Boo stars may be pre-main-
sequence objects, or they may be main sequence stars that formed from gas whose metal atoms had been 
absorbed by interstellar dust. 

Named after the prototype, the star Lambda (I) of constellation   Boötes;   star. 

lambert 
  	%    
lambert 
 
Fr.: lambert    

A centimeter-gram-second (cgs) unit of luminance (or brightness) equal to 1/Q candle per square 
centimeter. Physically, the lambert is the luminance of a perfectly diffusing white surface receiving an 
illuminance of 1 lumen per square centimeter. 

Johann Heinrich Lambert (1728-1377), German scientist and mathematician;  law. 

Lambert's law 
  #

    	%    
qânun-e Lambert 
 
Fr.: loi  de Lambert    

The intensity of the light emanating in a given direction from  a perfectly diffusing surface is proportional 
to the cosine of the angle of emission measured between the normal to the surface and the emitted ray. 

  lambert;   law. 

laminar 
  #    
varaqe-yi 
 
Fr.: laminaire    

Composed of, or arranged in, laminae, sheets. 
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From lamina "a thin plate," from  L. lamina "thin  piece of metal or wood." 

Varaqe-yi, adj. of varaqé "sheet, plate," from varaq "a leaf of tree or of paper," from  Ar. waraq, from 
Pers. barg "leaf" (Tabari, Gilaki  valg, balg; Kurd. belg, balk, Semnâni valg); Mid.Pers. warg  "leaf;" Av. 
varka- "leaf;" cf. Skt. valká- "bark, bast, rind;" Russ. volokno "fibre,  fine combed flax." 

laminar boundary layer 
    $
  #    
lâye-ye karâni-ye varaqe-yi 
 
Fr.: Couche limite laminaire    

In a fluid flow,  layer next to a fixed boundary. The fluid  velocity is zero at the boundary but the molecular 
viscous stress is large because the velocity gradient normal to the wall is large.  turbulent boundary 
layer. 

  laminar;    boundary;   layer. 

laminar flow 
  %-
  #    
tacân-e varaqe-yi 
 
Fr.: écoulement laminaire    

A steady flow in which  fluid  motion is smooth and orderly, and in which adjacent layers or laminas slip 
past each other with little mixing between them. Compare  turbulent  flow. 

  laminar;    flow. 

laminar sublayer 
    #    
zirlâye-ye varaqe-yi 
 
Fr.: sous-couche laminaire    

A layer in which  the fluid undergoes smooth, nonturbulent flow. It is found between any surface and a 
turbulent layer above. 

  laminar; sublayer, from    sub- +   layer. 

lamp 
  	 -*    
lâmp (#), cerâq (#) 
 
Fr.: lampe    

Any of various devices furnishing artificial  light,  as by electricity or gas. 

From O.Fr. lampe, from L. lampas, from Gk. lampas "torch,  lamp, beacon, meteor, light," from lampein 
"to shine," from PIE base *lap- "to  shine" (cf. Lith.  lope "light,"  O.Ir. lassar "flame"). 

Lâmp, loanword from Fr., as above.  
Cerâq "lamp," from  Mid.Pers. cirâq "lamp,"  probably suffixed and related to foruq "light,"  afruxtan  "to 
light, kindle,"  rowšan "bright, clear," rowzan "window,  aperture;" ruz "day;"  Mid.Pers. rôšn "light;  bright, 
luminous," rôc "day;"  O.Pers. raucah-rocânak "window;"  O.Pers. raocah- "light, luminous;  daylight;" Av. 
raocana- "bright, shining, radiant;"  akin to Skt. rocaná- "bright,  shining, roka- "brightness, light;"  Gk. 
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leukos "white, clear;" L. lux "light"   (also lumen, luna); Fr. lumière; E. light;  O.E. leoht, leht, from W.Gmc. 
*leukhtam (cf. O.Fris. liacht,  M.Du. lucht,  Ger. Licht), from PIE *leuk-  "light,  brightness." 

land breeze 
  
	      )$    
nasim-e xoški (#) 
 
Fr.: brise de terre    

A coastal breeze blowing from land to sea after sunset, caused by the temperature difference when the sea 
surface is warmer than the adjacent land. The warmer air above the water continues to rise, and cooler air 
from over the land replaces it, creating a breeze. 

Land  lander;   breeze. 

Xoški "land," from xošk "dry;"  Mid.Pers. xušk "dry;" O.Pers. uška- "mainland;" Av.  huška- "dry;" cf.  Skt. 
uska- "dry, dried out;" Gk. auos "dry, dried up;" O.E. sar "dried up, withered;" Lith. sausas "dry, 
barren." 

Landé factor 
  $
   
    
karvand-e Landé 
 
Fr.: facteur de Landé    

The constant of proportionality relating the separations of lines of successive pairs of adjacent components 
of the levels of a spectral multiplet to the larger of the two J-values for the respective pairs. The interval 
between two successive components J and J + 1 is proportional to J + 1. 

After Alfred  Landé (1888-1976), a German-American physicist, known for his contributions  to quantum 
theory;   facteur. 

lander 
  	


    
zamin-nešin 
 
Fr.: atterrisseur    

A space probe designed to land on a planet or other solid celestial body. 

From land, O.E. land, lond, "ground, soil, territory;"  PIE  base *lendh- "land, heath" (cf. O.N., O.Fris. Du., 
Ger., Goth. land; O.Ir. land; Welsh llan  "enclosure, church," Breton lann "heath," source of Fr. lande; 
O.C.S. ledina "waste land, heath," Czech lada "fallow land") + -er  a suffix used in forming nouns 
designating persons from the object of their occupation or labor, or designating either persons or things 
from some special characteristic or circumstance. 

Zamin-nešin, from zamin "earth, land,"   earth, + nešin agent noun and present stem of nešastan "to sit;" 
Mid.Pers. nišastan "to sit;" O.Pers. nišdayam [1 sg.impf.caus.act.] "to sit down, to establish," hadiš- 
"abode;" Av. nišasii [1 sg.subj.acr.] "I shall sit down,"  from nihad- "to  sit down," from  ni- "down, in 
,into" (cf. Skt. ni  "down," nitaram  "downward;"  Gk. neiothen "from below;"  O.E. niþera, neoþera "down, 
downwards, below, beneath," from P.Gmc. *nitheraz; O.S. nithar; O.N.  niðr; Du. neder, Ger. nieder; E. 
nether; PIE *ni- "down,  below") + had- "to  sit;" PIE base *sed- "to sit;" cf.  Skt. sad- to sit," sidati "sits;" 
Gk. hezomai "to sit," hedra "seat, chair;" L. sedere "to sit;" O.Ir.  suide "seat, sitting;" Welsh sedd "seat;" 
Lith. sedmi "to sit;"  Rus. sad "garden;" Goth. sitan, Ger. sitzen; E. sit. 

Lane-Emden equation 
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  	   
-	
    
hamugeš-e Lane-Emden 
 
Fr.: équation de Lane-Emden    

A second-order nonlinear differential equation that gives the structure of a polytrope of index n. 

Named after the American astrophysicist Jonathan Homer Lane (1819-1880) and the Swiss astrophysicist 
Robert Emden (1862-1940);  equation 

Langevin equation 
  	   

    
hamugeš-e Langevin 
 
Fr.: équation de Langevin    

Equation of motion for a weakly ionized  cold plasma. 

Paul Langevin (1872-1946), French physicist, who developed the theory of magnetic susceptibility of a 
paramagnetic gas;  equation. 

Laplace operator 
        
âpârgar-e Laplace 
 
Fr.: opérateur de Laplace    

Same as  Laplacian. 

  Laplace's equation;   operator. 

Laplace transform 
  %      
tarâdis-e Laplace (#) 
 
Fr.: transformée de Laplace    

An integral transform of a function  obtained by multiplying  the given function f(t) by e-pt, where p is a 
new variable, and integrating with respect to t from t = 0 to t =  . 

  Laplace's equation;   transform. 

Laplace's equation 
  	       
hamugeš-e Laplace 
 
Fr.: équation de Laplace    

A partial differential  equation the solutions of which are important in many fields of science, mainly in 
electromagnetism, astronomy, and fluid dynamics. The general theory of solutions to Laplace's equation is 
known as potential theory. 

Named after the discoverer of the equation the French mathematician, physicist, and astronomer Pierre-
Simon Marquis de Laplace (1749-1827);   equation. 

Laplacian 
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      
lâplâsi (#) 
 
Fr.: laplacien    

A differential  operator which is the sum of all second partial derivatives of a dependant variable. Denoted 
∇  or ∇2, it  has numerous applications in several fields of physics and mathematics. 

Named after the French mathematician, physicist, and astronomer Pierre-Simon Marquis de Laplace 
(1749-1827). 

large 
      
bozorg (#) 
 
Fr.: grand    

Of more than average size, quantity, degree, etc.; of great scope or range. 

From O.Fr. large "broad, wide," from  L. largus "abundant, copious, plentiful,"  of unknown  origin. 

Bozorg "great, large, immense, grand, magnificient;" Mid.Pers. vazurg "great, big, high, lofty;"  O.Pers. 
vazarka- "great;" Av. vazra- "club,  mace" (Mod.Pers. gorz "mace"); cf. Skt. vájra- "(Indra's)  thunderbolt," 
vaja- "strength, speed;" L. vigere "be lively, thrive,"  velox "fast, lively,"  vegere "to enliven,"  vigil 
"watchful, awake;" P.Gmc. *waken (Du. waken; O.H.G. wahhen; Ger. wachen "to be awake;" E. wake); 
PIE base *weg- "to be strong, be lively." 

Large Magellanic Cloud (LMC) 
      	
    
Abr-e Bozorg-e Magellan (#) 
 
Fr.: Grand  Nuage de Magellan    

The larger of the two Magellanic Clouds dwarf irregular  galaxies visible in the southern hemisphere in 
constellations  Dorado  and   Mensa. The LMC spans 8° on the sky, which corresponds to about 
20,000 light-years in diameter, for a distance of some 170,000 light-years. It has a visible mass of about 
one-tenth that of our own Galaxy. The LMC and its twin,  the   Small Magellanic Cloud, are two of our 
most prominent Galactic neighbours. 

  large; Magellanic  named in honor of Ferdinand Magellan, the Portuguese navigator (c 1480-1521), 
who undertook the first voyage around the world. The two Clouds were first described by Magellan's 
chronicler Pigafetta, after leaving the Strait of Magellan in 1520;   cloud. 

large Reynolds number flow 
  %-
  .    
    
tacân bâ adad-e bozorg-e Reynolds 
 
Fr.: écoulement à grand nombre de Reynolds    

A turbulent flow  in which viscous forces are negligible compared to nonlinear advection terms, which 
characterize the variation of fluid quantities. The dynamics becomes generally turbulent when the 
Reynolds number is high enough. However, the critical Reynolds number for that is not universal, and 
depends in particular on boundary conditions. 

  large;   Reynolds number;   flow. 
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large scale 
  -	    
bozorg-marpel 
 
Fr.: grande échelle    

A scale representing measures that significantly override the usual ones of the same kind.  
In meteorology, a scale in which the curvature of the earth is not negligible. 

  large;   scale. 

large-scale structures 
  )%  -	    
sâxtârhâ-ye bozorg-marpel 
 
Fr.: structure à grandes échelles    

The distribution of galaxies and other forms of mass on large distance scales, covering hundreds of 
millions of  light years. 

  large;   scale;   structure. 

Larissa 
      
Larissa (#) 
 
Fr.: Larissa    

The fifth of  Neptune's known satellites. It orbits 73,600 km from Neptune and is a non spherical object 
about 208 x 178 km in size. It was discovered using NASA's Voyager 2 mission in 1989. 

In Gk. mythology, Larissa is a princess of Argos (in central Greece) who, according to some, bore 
Poseidon three sons: Akhaios, Pelasgos and Pythios (though others gave these eponymous heroes different 
parents). 

Larmor frequency 
  	   	   ~    
basâmad-e Larmor (#), feregi-ye ~ (#) 
 
Fr.: fréquence de Larmor    

The frequency of precession of a charged particle describing a circular motion in a plane perpendicular to 
the magnetic induction in a uniform magnetic field. 

Named after Joseph Larmor (1857-1942), an Irish physicist, the first to calculate the rate at which energy 
is radiated by an accelerated electron, and the first to explain the splitting of spectrum lines by a magnetic 
field;   frequency. 

Larmor radius 
  ..  	    
šoâ'-e Larmor (#) 
 
Fr.: rayon de Larmor    

The radius of the circular motion of a charged particle in the presence of a uniform magnetic field. The 
frequency of this circular motion is known  as the  gyrofrequency. 
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 Larmor frequency;  radius. 

Larson relation 
  
  
    
bâzâneš-e Larson 
 
Fr.: relation de Larson    

An  empirical power function relationship between the global internal  velocity dispersion and size 
of  molecular clouds. It was initially given by the  linear equation: S (km s-1) = 1.10 L (pc)0.38, where 
S is the velocity dispersion and L the size. The relation holds for 0.1 P LP 100 pc. The velocity dispersions 
are derived from molecular  linewidths, in particular those of  carbon monoxide. More recent set of 
cloud data yield: S (km s-1) = L (pc)0.5. This relation indicates that larger molecular clouds have larger 
internal velocity dispersions. It is normally interpreted as evidence for  turbulence within molecular 
clouds, although the origin of the turbulence is not clearly understood. Possible sources of the turbulence 
include external  shocks and  stellar winds from  massive stars and  outflows from internal  
young stellar objects and  protostars. 

First derived by Richard B. Larson, American astrophysicist working at Yale University (Larson, 1981, 
MNRAS 194, 809);  relation. 

laser 
      
leyzer (#) 
 
Fr.: laser    

1) A device that generates an intense directional beam of monochromatic and coherent light by exciting 
atoms to a higher energy level and causing them to radiate their energy in phase.  stimulated emission; 
 maser.  
2) The light produced in this way. 

Acronym for light amplification by stimulated emission of radiation, on pattern of  maser. 

last 
  
    
pasin (#) 
 
Fr.: dernier    

Occurring or coming after all others, as in time, order, or place.  last contact,  last quarter 

Last, from O.E. latost (adj.) and lætest (adv.), superlative of læt (adj.) and late (adv.); cognate with O.Fris. 
lest, Du. laatst, O.H.G. laggost, Ger. letzt. 

Pasin, from pas "after, afterwards, behind; finally, at last" (Mid.Pers. pas "behind, before, after;" O.Pers. 
pas "after;" Av. pasca "behind (of space); then, afterwards (of time);" cf. Skt. pazca "behind, after, 
later;" L. post "behind, in the rear; after, afterwards;" O.C.S. po "behind, after;" Lith. pas "at, by;" PIE 
base *pos-, *posko-) + -in superlative suffix. 

last contact 
  	  
    
parmâs-e pasin 
 
Fr.: dernier contact    
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Same as  fourth contact at an eclipse. 

  last;   contact. 

last quarter 
  -$  
    
cârak-e pasin 
 
Fr.: dernier  quartier    

One of the phases of the Moon that appears when it is 90 degrees west of the Sun. Approximately one 
week after a full moon, when half of the Moon's disk is illuminated  by the Sun.   ;first quarter. 

  last;   quarter. 

late-type star 
  %  
  	
    
setâre-ye gune-ye farjâmin 
 
Fr.: étoile de type tardif    

A star of   spectral type K, M,  S, or C, with a surface temperature lower than that of the Sun. 

  late;   type;   star. 

latent heat 
  	  

    
garmâ-ye nahân (#) 
 
Fr.: chaleur latente    

The heat interaction associated with a change in phase (liquid-solid or liquid-vapor) in the absence of a 
temperature change. 

Latent, from L. latentem (nominative latens), pr.p. of latere  "to lie hidden;"    heat. 

Garmâ  heat; nahân "concealed, hid; clandestine;" Mid.Pers. nihân "secrecy, a sectrret palce, a hidding 
place," nihânik "concealed;" Av. ni
ti-  "deposing, deposit." 

latitude 
  >[!    
varunâ 
 
Fr.: latitude    

The angle between a perpendicular at a location, and the equatorial plane of the Earth.  longitude. 

L. latitudo "breadth, width,  size," from latus "wide,"  from PIE  base *stela- "to spread" (cf. O.C.S. steljo 
"to spread out," Arm. lain "broad"). 

Varunâ, from var "breadth, side, breast," variant bar, Tabari vari "width,"  Mid.Pers. var  "breast," Av. 
varah- "breast" (Sk. vara- "width,  breadth") + -u a suffix forming  adjectives; Av. vouru-  "wide;"  + -nâ a 
suffix of  dimension. 

lava 
      
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godâzé (#) 
 
Fr.: lave    

Molten magma released from a volcanic vent or fissure. 

Lava, from It. lava "torrent,  stream," from L. lavare  "to wash;" PIE base *lou- "to wash;" cf.  Persian Lori, 
Kurdi, Malâyeri  laf "flood,"  variants Tabari lé, [Mo'in,  Dehxodâ] lur,  lây "flood;"  Gk. louein "to  wash." 

Godâzé noun from godâxtan "to melt," from Mid.Pers. vitâxtan, vitâcitan  "to melt,"  from Av.  vi-taxti- 
"flowing  away, melting," from  vi- "apart, away from, out"  (O.Pers. viy- "apart, away;" cf. Skt. vi- "apart, 
asunder, away, out;" L. vitare "to avoid, turn aside") + tak- "to  run, to flow,"  tacip- "flowing  water," 
tacinti (3pl.pers.act.) "to flow,"  tacar-  "course," tacan "current, streaming;" Mod.Pers. tâz-, tâxtan "to run; 
to hasten; to assault," tâzi "swift (greyhound)," tak "running, rush;" Mid.Pers. tâz-, tâxtan "to  flow, to 
cause to walk," tc- "to flow,  to walk," tag "running,  attack," tâzig "swift,  fast;" Khotanese ttajs- "to flow, 
to walk;" cf.  Skt. tak- to rush, to hurry," takti "runs;"  O.Ir. tech- "to flow;"   Lith. teketi "to  walk, to flow;" 
O.C.S. tešti "to walk, to hurry;"  Tokharian B cake "river;"  PIE base *tekw- "to run; to flow." 

law 
  #

  <X!    
qânun (#), arté (#) 
 
Fr.: loi    

General: A rule of conduct or procedure established by custom, agreement, or authority. 
A code of principles based on morality, conscience, or nature. 
Math.: A general principle deduced from particular facts expressed by the statement that a particular 
phenomenon always occurs if certain conditions are present. 

M.E., O.E. lagu, from O.N. *lagu,  variant of lag "that which  is laid down;"  compare with Ger. liegen, E. 
lay, lie; PIE *legh-  "To lie, lay;"  compare with Hittite  laggari "falls,  lies," Gk. lekhesthai "to lie down,"  L. 
lectus "bed," O.Ir. lige "bed, tomb," Tokharian  lake, leke "bed." 

Qânun, from Ar., ultimately  from Gk. kanon "rule."  
Arté, from O.Pers. arta- "law, justice;"  Av. arta-, rta- "law, order," variant aša- "truth, cosmic order," 
aipi-rta- "firmly assigned," from root ar- "to  fix;"  cf. Skt. rtá-  "truth, world  order; oath;" Ossetci ard 
"oath;" Gk. arthon "limb,  articulation,"  artus "a joint;"  L. artus  "a joint;"  PIE base *ar- "to join,  to fit 
together." 

layer 
      
lâyé (#) 
 
Fr.: couche    

A thickness of some material laid on or spread over a surface. 

From M.E. leyer, legger + -er. The first  element from layen, leggen "to lay," from O.E. lecgan; cf.  Du. 
leggen; Ger. legen; O.N. legja; Goth. lagjan 

Lâyé "layer," from lâ,  lây "fold"  + -é nuance suffix of nouns. 

lead 
      
sorb (#) 
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Fr.: plomb    

A metallic chemical element; symbol Pb (L. plumbum, of unknown  origin). Atomic  number 82; atomic 
weight 207.2; melting point 327.502°C; boiling  point about 1,740°C. One of the oldest metals used by 
humanity, because of its relatively low melting point. 

O.E. lead, from W.Gmc. *loudhom  (cf. O.Fris. lad, M.Du.  loot "lead," Ger. Lot  "weight, plummet"). 

Sorb, from Mid.Pers. srub "lead;" Av.  sru- "lead." 

leader spot 
  $      
lakke-ye pišrow (#) 
 
Fr.: tache de tête    

In a sunspot group, the first spot to form in the diretion of rotation and the last to disappear. It is the 
largest, the strongest in magnetic intensity, and the closest to the solar equator among the group sunspots. 
  follower spot 

From M.E. leder(e), O.E. lædan "cause to go with one, lead," from W.Gmc. *laithjan  (cf.  O.S. lithan, 
O.N. liða "to  go," O.H.G. ga-lidan "to  travel," Goth. ga-leiþan "to  go");    spot. 

Lakké spot; pišrow  "leader, forerunner," from piš "in  front, forward, before"  (Mid.Pers. pêš "before, 
earlier;" O.Pers. paišiya "before; in the presence of") + row "going," present stem of raftan "to go, elapse, 
glide by, depart" (Mid.Pers. raftan, raw-,  Proto-Iranian *rab/f-  "to go; to attack"). 

leap 
  
    
andarheli 
 
Fr.: bissextile, intercalaire    

In a calendar, having an extra day or month inserted. 

O.E. hleapan "to jump, run, leap" (cf. O.S. hlopan, O.N. hlaupa, O.Fris. hlapa,  Du. lopen, Ger. laufen "to 
run," Goth. us-hlaupan "to jump up"),  of uncertain origin, with  no known cognates beyond Germanic. The 
noun is O.E. hlyp (Anglian *hlep).  Noun in leap year, so called from its causing fixed festival  days to 
"leap" ahead one day in the week. 

Andarheli, from andarhel,  verbal noun of andarhelidan, andarheštan "to insert," from andar-   inter- + 
helidan, heštan "to place, put" from Mid.Pers. hištan, hilidan  "to let, set, leave, abandon;" Parthian 
Mid.Pers. hyrz; O.Pers. hard- "to send forth;" ava.hard- "to abandon;" Av.  harz- "to discharge, send out; 
to filter,"  hrzaiti "releases, shoots;" cf. Skt. srj- "to let go or fly, throw, cast, emit, put forth;" Pali sajati 
"to let loose, send forth." 

leap day 
    
    
ruz-e andarheli 
 
Fr.: jour  intercalaire    

The extra day added to a solar calendar (e.g. Gregorian, Iranian) in a leap year. 

  leap;   day. 
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leap month 
  	  
    
mâh-e andarheli 
 
Fr.: mois intercalaire    

An intercalary month employed in some calendars to preserve a seasonal relationship between the Lunar 
and Solar cycles.  embolismic month. 

  leap;   month. 

leap second 
  7
  
    
sâniyeh-ye andarheli 
 
Fr.: seconde intercalaire    

A one-second added between 60s and 0s at announced times to keep the Coordinated Universal Time 
(UTC), counted by atomic clocks, within  0s.90 of mean solar time (UT1). Generally, leap seconds are 
added at the end of June or December. 

  leap;   second. 

leap year 
    
    
sâl-e andarheli 
 
Fr.: année bissextile    

In solar calendars the year that contains 366 days, instead of 365, in order to keep the calendar in pace 
with the real solar time. 

  leap;   year. 

least squares 
  $-$%
     -    
kucaktarin cârušhâ 
 
Fr.: moindres carrés    

Any statistical procedure that involves minimizing  the sum of squared differences. 

Least, from M.E. leest(e), O.E. læst, læsest "smallest" (superlative of læs "smaller, less");  square. 

Kucaktarin superlative of kucak "small,"  (Mid.Pers. kucak "small"), related to kutâh "short, small, little," 
kudak "child, infant,"  kutulé  dwarf, Mid.Pers. kôtâh "low,"  kôtak "small,  young; baby;" Av. kutaka- 
"little,  small;" câruš  square. 

least-squares fit 
      $-$%
   -    
saz-e kucaktarin cârušhâ 
 
Fr.: ajustement moindres carrées    

A fit  through data points using least squares. 
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  least squares;  fit. 

Leda 
      
Ledâ (#) 
 
Fr.: Léda    

1) The ninth of Jupiter's known satellites and the smallest. It is 16 km in diameter and has its orbit at 11 
million  km from its planet. Also called Jupiter XIII,   it was discovered by Charles Kowal (1940-), an 
American astronomer, in 1974.  
2) An asteroid, 38 Leda, discoved by J. Chacornac in 1856. 

In Gk. mythology, Leda was queen of Sparta and the mother, by Zeus in the form of a swan, of Pollux and 
Helen of Troy. 

Lemaître Universe 
  %  	%    
giti-ye Lemaître (#) 
 
Fr.: Univers de Lemaître    

A cosmological hypothesis, based on Einstein's relativity, in which the expanding Universe began from an 
exploding "primeval atom."  In the Lemaître Universe the rate of expansion steadily decreases. 

Named after Monsignor Georges Edouard Lemaître (1894-1966), a Belgian Roman Catholic priest, 
honorary prelate, professor of physics and astronomer;  universe. 

length 
   "    
derâzâ (#), tul (#) 
 
Fr.: longueur    

A distance determined by the extent of something specified.  Jeans length 

M.E. length(e), O.E. lengthu "length," from  P.Gmc. *langitho,  noun of quality from  *langgaz (root of 
O.E. lang "long," cognate with Pers. derâz, as below) + -itho, abstract noun suffix. Cognate with O.N. 
lengd, O.Fris. lengethe, Du. lengte. 

Derâzâ quality noun of derâz "long," variants Laki,  Kurdi  derež; Mid.Pers. drâz "long;" O.Pers. dargam 
"long;" Av.  darga-, dara- "long," drjištm "longest;" cf. Skt. dirghá- "lon (in space and time);" L. 
longus "long;" Gk. dolikhos "elongated;"  O.H.G., Ger. lang; Goth. laggs "long;"  PIE base *dlonghos- 
"long;" tul  loan from Ar.   aul, used in   wavelength. 

lens 
  .    
adasi (#) 
 
Fr.: lentille    

A transparent optical component consisting of one or more pieces of optical glass with surfaces so curved 
(usually spherical) that they serve to converge or diverge the transmitted rays from an object, thus forming 
a real or virtual image of that object. 

From L. lens (gen. lentis) "lentil,"  cognate with Gk. lathyros, on analogy of the double-convex shape. 
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Adasi, related to adas "lentil," from Ar.  'adas.  
The original Pers. terms for lentil are: mažu, mažâné, (Gilaki, Tabari) marju, marji, murje, marjum,  (Laki) 
noži, (Aftari)  marju, Mid.Pers. mijûg "lentil;"   cf. Skt. masura- "lentil." 

lensing 
  ) 
 
) 

    
1) (n.) lenzeš; 2) (adj.) lenzandé 
 
Fr.: 1) effet de lentille;  2) amplificateur    

1) The act or effect produced by a lens, in particular a  gravitational  lens.  
2) Pertaining to the object that produces the lensing effect.  lensing galaxy. 

From   lens +   -ing. 

1) Lenzeš, verbal noun of lenzidan, verb formed from E. lens + -idan infinitive suffix.  
2) Lenzandé, verbal adj. from lenzidan, as above. 

lensing effect 
   C   
    
oskar-e lenzeš 
 
Fr.: effet de lentille    

Effect created by a  gravitational  lens. 

  lensing;   effect. 

lensing galaxy 
  $$
  

    
kahkeâân-e lenzandé 
 
Fr.: galaxie amplificatrice    

A galaxy that acts as a  gravitational  lens. The effect can also be due to a cluster of galaxies. 

  lensing;   galaxy. 

lenticular galaxy 
  $$
  .    
kahkešân-e adasvâr (#) 
 
Fr.: galaxie lenticulaire    

A lens-shaped galaxy, which is an enormous grouping of old stars with very little internal structure. 

Lenticular "resembling a lentil  in form,"    lens;   galaxy. 

Lenz's law 
  #

    
%    
qânun-e Lenz (#) 
 
Fr.: loi  de Lenz    
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The direction of an induced current is such as to oppose the cause producing it. The cause of the current 
may be the motion of a conductor in a magnetic field, or it may be the change of flux through a stationary 
circuit. 

Named after Heinrich Friedrich Emil  Lenz (1804-1865), German physicist, who published the law in 
1834;   law. 

Leo 
      
Šir (#) 
 
Fr.: Lion    

The Lion. One of the most conspicuous constellations in the northern hemisphere, at 10h 30m right 
ascension, 15° north declination. Leo is a constellation of the  Zodiac resembling a lion. Its brightest 
star, / Leonis or   Regulus, is of the first magnitude. Abbreviation:  Leo; Genitive: Leonis. 

L. Leo, from Gk. leon, from  a non-I.E. language, perhaps Semitic (cf. Heb. labi "lion," pl. lebaim; 
Egyptian labai, lawai  "lioness"). 

Mid.Pers. šagr "lion." 

Leo Minor 
    $-$    
Šir-e Kucak (#) 
 
Fr.: Petit Lion    

The Lesser Lion. A faint constellation in the northern hemisphere, at 10h 20m right ascension, 35° north 
declination. Abbreviation: LMi;  genitive:  Leonis Minoris. 

  Leo; Minor, from  L. minor  "lesser, smaller, junior," from PIE base *min- "small." 

Šir  Leo; kucak "small," (Mid.Pers. kucak "small"),  related to kutâh "short, small, little,"  kudak "child, 
infant," kutulé  dwarf,  Mid.Pers. kôtâh "low,"  kôtak "small, young; baby;" Av.  kutaka- "little,  small." 

Leonids 
  
    
Širiyân (#) 
 
Fr.: Léonides    

A meteor shower emanating from an apparent point in the constellation  Leo that occurs from Nov. 14-
20, with a maximum on Nov. 17-18. It is  due to the annual passage of the Earth through the orbit of the 
comet Tempel-Tuttle. 

From L. Leon  Leo +   -ids. 

leptokurtic 
  
-%    
boland-afrâšté 
 
Fr.: leptocurtique    

A frequency distribution wih  a positive   kurtosis, that has a more elevated peak around the mean than 
the corresponding normal distribution.   platykurtic. 
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From Gk. lepto-, combining form  of leptos "thin, slight"  +   kurtosis. 

Boland-afrâšté "highly-elevated," from  boland "high, tall,  elevated, sublime" (variants bâlâ "up, above, 
high, elevated, height," borz "height, magnitude" (it occurs also in the name of the mountain chain 
Alborz), Laki dialect berg "hill,   mountain;" Mid.Pers. buland "high;"  O.Pers. baršan- "height;" Av.  barz- 
"high, mount," barezan- "height;"  cf. Skt. bhrant- "high;"  L.  fortis "strong"  (Fr. and E. force); O.E. burg, 
burh "castle, fortified  place," from P.Gmc. *burgs "fortress;"  Ger. Burg "castle," Goth. baurgs "city,"  E. 
burg, borough, Fr. bourgeois, bourgeoisie, faubourg; PIE base *bhergh- "high")  + afrâšté "raised, 
elevated, erect," p.p. of afrâštan,  kurtosis. 

lepton 
  %
    
lepton (#) 
 
Fr.: lepton    

Elementary particles that do not participate in the strong interactions, including electrons, muons, and 
neutrinos. 

From Gk, lepto-, combining form  of leptos "small, slight"  + -on a suffix used in the names of subatomic 
particles (gluon; meson; neutron), quanta (photon; graviton), and other minimal entities or components. 

lepton era 
  
  %
    
dowrân-e leptoni (#) 
 
Fr.: ère leptonique    

The era following the hadronic era, when the Universe consisted mainly of leptons and photons. It began 
when the temperature dropped below 1012 degrees kelvin some 10-4 seconds after the Big Bang, and it 
lasted until the temperature fell below 1010 degrees kelvin, at an era of about 1 second. 

  lepton;   era. 

lepton number 
  .  %
    
adad-e leptoni (#) 
 
Fr.: nombre leptonique    

In particle physics, a quantum number attributed to elementary particles which is conserved in nuclear 
reactions. It is +1 for a lepton, -1 for an antilepton and 0 for other particles. 

  lepton;   number. 

Lepus 
  )    
Xarguš (#) 
 
Fr.: Lièvre    

The Hare. A small constellation in the southern hemisphere at about 6h right ascension, 20° south 
decilnation. Abbreviation: Lep; genitive:  Leporis. 

L. lepus "hare." 
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Xarguš "rabbit, hare," literally  "ass-ear," Mid.Pers. xargôš, from xar "donkey, ass" (Mid.Pers. xar 
"donkey;" Av.  xara- "donkey;"  cf. Skt. khára- "donkey, mule")  + guš "ear" (Mid.Pers. gôš "ear;" O.Pers. 
gauša-; Av. gaoša- "ear;" cf. Skt. ghosa- "noise, tumult," ghus- "to sound, cry or proclaim  aloud"). 

level 
  %    
tarâz (#) 
 
Fr.: niveau    

A position with  respect to a given or specified base.  energy level. 

From O.Fr. livel, from  L. libella  "a balance, level," diminutive of  libra  "balance, scale." 

Tarâz "level; a level," from  tarâzu "balance, scales," Mid.Pers. tarâzên-, taraênidan "to weigh," Proto-
Iranian *tarz-, from *tar- "balance, scale" ( cf. Skt. tul- "scales, balance, weight," from tul- "to weigh, 
make equal in weight, equal," tolayati "weighs, balances," L. tollere "to  raise," Gk. talanton "balance, 
weight," Atlas "the Bearer" of Heaven," Lith.  tiltas "bridge;"  PIE base tel- "to lift, weigh")  + Av. az- "to 
convey, conduct, drive," azaiti drives" (cf.  Skt. aj- "to dive, sling,"  ájati  "drives," ajirá-  "agile, quick,"  Gk. 
agein "to lead, guide, drive, carry off," L.  agere "to do, set in motion, drive," from  PIE root *ag-  "to drive, 
move,"   act). 

Libra 
  %    
Tarâzu (#) 
 
Fr.: Balance    

The Scales. An inconspicuous constellation in the southern hemisphere and a sign of the  Zodiac, at 15h 
30m right ascension, 15° south declination. Abbreviation: Lib; genitive: Librae. 

L. libra  "balance," of obscure origin. 

Tarâzu "balance, scales," Mid.Pers. tarâzên-, taraênidan "to weigh," Proto-Iranian *tarz-, from *tar- 
"balance, scale" (cf. Skt. tul- "scales, balance, weight," from tul- "to weigh, make equal in weight, 
equal," tolayati "weighs, balances," L. tollere "to  raise," Gk. talanton "balance, weight," Atlas "the 
Bearer" of Heaven," Lith. tiltas  "bridge;" PIE base tel- "to lift, weigh")  + Av.  az- "to convey, conduct, 
drive," azaiti drives"  (cf. Skt. aj- "to  dive, sling," ájati  "drives," ajirá-  "agile,  quick," Gk. agein "to  lead, 
guide, drive, carry off,"  L. agere "to do, set in motion, drive," from  PIE root *ag-  "to drive, move,"  
act). 

libration 
  )    
roxgard (#) 
 
Fr.: libration    

An effect caused by the apparent wobble of the Moon as it orbits the Earth. The Moon always keeps the 
same side toward the Earth, but due to libration, 59% of the Moon's surface can be seen over a period of 
time. 

L. libration-  "a balancing." 

Roxgard, lierally "turning  the face," from rox, variant ru(y)  "face, surface; aspect; appearance" (Mid.Pers. 
rôy, rôdh "face;" Av.  rao
a-  "growth,"  in plural  form "appearance," from raod- "to grow, sprout, shoot;" 
cf. Skt. róha- "rising,  height") + gard "turning,  changing," from gardidan  "to turn, to change" (Mid.Pers. 
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vartitan; Av.  vart- "to turn, revolve;" Skt. vrt-  "to turn, roll,"  vartate "it  turns round, rolls;" L.  vertere "to 
turn;" O.H.G. werden "to become;" PIE base *wer- "to turn,  bend"). 

life 
  %    
zist (#) 
 
Fr.: vie    

The condition that distinguishes living organisms from inorganic objects, i.e. non-life,  and dead 
organisms. It is manifested by growth through metabolism, reproduction, and the power of adaptation to 
environment through changes originating internally. 

O.E. life, from P.Gmc. *liba-  (cf. O.N.  lif "life,  body,"  Du. lijf  "body," O.H.G.  lib "life,"  Ger. Leib 
"body"), properly  "continuance, perseverance," from PIE *lip- "to remain, persevere, continue, live;" cf. 
Gk. liparein "to  persist, persevere." 

Zist "life, existence," from  zistan "to live;"  Mid.Pers. zivastan "to live," zivižn "life,"   zivik, zivandag "alive, 
living;"  O.Pers./Av. gay- "to live,"  Av. gaya- "life,"   gaeâ- "being, world, mankind," jivya-, jva-  "aliving, 
alive;" cf. Skt. jiva-  "alive, living;"   Gk. bios "life;"  L.  vivus "living,  alive," vita "life;"   O.E. cwic "alive;"  E. 
quick; Lith. gyvas "living,  alive;"  PIE base *gweie- "to live." 

lift 
      
bâlâbar (#) 
 
Fr.: portance    

In fluid  mechanics, the component of aerodynamical force which is perpendicular to the oncoming flow 
direction. In aeronautics, the perpendicular component of the force of the air against an airplane; the 
component that is effective in supporting the plane's weight.  drag;    thrust. 

M.E. liften, from  O.N. lypta "to  raise;" cf. M.L.G.  lüchten, Du. lichten, Ger. lüften "to lift;"   O.E. lyft 
"heaven, air." 

Bâlâbar "lift,"  from  bâlâ "up, above, high, elevated, height" (variants boland "high," borz "height, 
magnitude" (it occurs also in the name of the mountain chain Alborz), Lori dialect berg "hill,  mountain;" 
Mid.Pers. buland "high;"  O.Pers. baršan- "height;" Av. barz- "high, mount," barezan- "height;"  cf. Skt. 
bhrant- "high;"  L. fortis  "strong" (Fr. &  E. force); O.E. burg, burh "castle, fortified  place," from  P.Gmc. 
*burgs "fortress;" Ger. Burg  "castle," Goth. baurgs "city,"  E. burg, borough, Fr. bourgeois, bourgeoisie, 
faubourg); PIE base *bhergh- "high")  + bar present stem of bordan "to carry, transport" (Mid.Pers. 
burdan; O.Pers./Av. bar- "to bear, carry," barre "to bear (infinitive);"  Skt. bharati "he carries;" Gk. 
pherein "to carry;" PIE base *bher- "to carry"). 

light 
  ) 
 
 
) $    
1) (n.) nur (#), rowšanâyi (#); 2) (adj.) sabok (#) 
 
Fr.: 1) lumière;  2) léger    

1) That portion of electromagnetic radiation visible to the human eye. However, other bands of the 
electromagnetic spectrum are also often referred to as different forms of light.  
2) Of little  weight; not heavy. 

1) O.E. leoht, leht, from W.Gmc. *leukhtam  (cf. O.Fris. liacht,  M.Du. lucht, Ger. Licht),  from PIE *leuk- 
"light, brightness," cognate with Pers. rowšan "bright, clear," ruz "day,"  rowzan "window,  aperture;" foruq 
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"light,"  and afruxtan "to light,  kindle;" Mid.Pers. rôšn "light;  bright,  luminous," rôc "day;"  O.Pers. 
raucah-rocânak "window;"  O.Pers. raocah- "light,  luminous; daylight;"  Av. raocana- "bright,  shining, 
radiant;" akin to Skt. rocaná- "bright,  shining, roka- "brightness, light;"  Gk. leukos "white, clear;"  L. lux 
"light"  (also lumen, luna); Fr. lumière.  
2) From O.E. leoht, from P.Gmc. *lingkhtaz  (cf. O.N. lettr,  Swed. lätt, O.Fris., M.Du. licht,  Ger. leicht, 
Goth. leihts), from PIE base *le(n)gwh- "easy, agile, nimble." 

1) Nur, from Ar.  
Rowšanâyi "light, brightness", from rowšan "bright,  clear," cognate with light, as above.  
2) Sabok, from Mid.Pers. sapuk "light, brisk;" from  O.Pers. *apu-ka-, from Proto-Iranian *rapu-ka-, 
from PIE *trep-  "to shake, tremble;" cf. Gk. trepein "to  turn;" L. trepidus  "agitated, anxious;" Skt. trepa- 
"hasty." 

light adaptation 
  
   
    
niyâveš bé rowšanâyi 
 
Fr.: adaptation à la  lumière    

The reflex adaptation of the eye to bright light, consisting of an increase in the number of functioning 
cones, accompanied by a decrease in the number of functioning rods; opposed to dark adaptation. 

  light;    adaptation. 

light cone 
  	)"     
    
maxrut-e nur (#) 
 
Fr.: cône de lumière    

The set of all directions in which a light signal can travel toward an event (past light cone) or from an 
event (future light cone). 

  light;    cone. 

light curve 
  
)	    )	  
    
nur xam, xam-e nur 
 
Fr.: courbe de lumière    

A curve showing the behavior of the light from  a variable star over a period of time. 

  light;    curve. 

light echo 
  $  
    
pažvâk-e nuri (#) 
 
Fr.: écho de lumière    

Reflection of light  from a stellar outburst by successively more distant clouds of dust surrounding the star. 
For example, the light echoes from two shells of dust near supernova 1987A, or those of star V838 Mon. 

  light;    echo. 
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light element 
  
  $    
bonpâr-e sabok (#) 
 
Fr.: élément léger    

In astrophysics, a chemical element that has an atomic number of one, two, or three, such as hydrogen, 
helium, and lithium; sometimes also beryllium and boron. 

  light;    element. 

light pollution 
    
    
âludegi-ye nuri (#) 
 
Fr.: pollution  lumineuse    

Excessive or misdirected outdoor artificial lighting.  It brightens the sky and has a particularly damaging 
effect on astronomical observations. 

  light;    pollution. 

light-gathering power 
  %
    
    
tavân-e gerdâvari-ye nur (#) 
 
Fr.: pouvoir  collecteur de lumière    

The most important function of an astronomical telescope, which is directly related to the area (or to the 
square of the diameter) of the main mirror or lens. 

  light; gathering,  from O.E. gadrian, gædrian "to  gather, collect;"   power. 

Tavân  power; gerdâvari, verbal noun of gerd âvardan, from  gerd "round; around" (Mid.Pers. girt 
"round, all around," O.Iranian *gart-  "to twist,  to wreathe," cf. Skt. krt "to  twist threads, spin, to wind, to 
surround," kata- "a twist of straw;"  Pali kata- "ring, bracelet;" Gk.  kartalos "a kind of basket," kyrtos 
"curved") + âvardan "to  bring," Mid.Pers. âwurtan, âvaritan;  Av.  bar- "to bring, to possess," from prefix 
- + Av./O.Pers. bar- "to bear, carry," barere "to bear (infinitive),"  bareri "a female that bears 
(children), a mother;" Mod.Pers. bordan "to carry;"  Skt. bharati "he carries;" Gk. pherein; L.  fero "to 
carry;" nur  light. 

light-time 
  
-	 
 	
  
    
nur-zamân, zamân-e nuri (#) 
 
Fr.: temps-lumière    

The time it takes for light, travelling  at about 300 000 km per second, to travel a certain distance. 

  light;    time. 

light-year 
  
-    
    
nur-sâl (#), sâl-e nuri (#) 
 
Fr.: année-lumière    
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The distance that light travels in one year at about 300 000 km per second, i.e. 9.5 x 1012 km. 

  light;    year. 

lightguide 
  !'[    
nurbar 
 
Fr.: faisceau de fibres optiques; guide d'ondes optique    

A bundle of optical fibers arranged randomly for the purpose of transmitting energy, not an image. 

  light;    guide. 

lightning 
  )    
âzaraxš (#) 
 
Fr.: foudre    

A flash of light  produced by an electrical discharge in response to the buildup of an electrical potential 
between cloud and Earth's surface, or between different portions of the same cloud. 

Lightning, pr.p. of lightnen  "make bright," extended form of O.E. lihting,  from leht   light. 

Âzaraxš, from âzar "fire,"  variants âtaš, taš (Mid.Pers. âtaxš, âtur "fire;" Av.  tar-, r- "fire," singular 
nominative tarš-; O.Pers. tar- "fire;" Av. aurvan- "fire priest;" Skt. átharvan- "fire  priest;" cf. L.  ater 
"black" ("blackened by fire");  Arm.  airem "burns;" Serb. vatra "fire;"  PIE base *ter- "fire")  + raxš 
"lightning,  reflection of light,"  raxšidan "to  shine, flash," variant deraxš, deraxšidan "to shine, radiate" 
(O.Pers. raucah-, Av. raocah- "light"  (cf. Skt. roka-  "brightness, light," Gk.  leukos "white, clear," L. lux 
"light"  (also lumen, luna), E. light, Ger. Licht, Fr. lumière;  PIE base *leuk- "light, brightness"); cognate 
with Mod.Pers. words ruz "day," rowšan "bright,  clear," foruq "light,"  and afruxtan "to  light, kindle"). 

likelihood 
      
šodvâri 
 
Fr.: vraisemblance    

The state of being likely or probable; a probability or chance of something.  
In technical language likelihood is not synonymous for probability.  Same as likelihood function. 

From   likely + -hood a suffix  denoting state, condition, character, nature, etc., from M.E. -hode, -hod, 
O.E. -hd (cf. Ger. -heit). 

Šodvâri, noun of šodvâr  likely. 

likelihood function 
  $      
karyâ-ye šodvâri 
 
Fr.: fonction  de vraisemblance    

A function that allows one to estimate unknown parameters based on known outcomes. Opposed to 
probability,  which allows one to predict unknown outcomes based on known parameters. More 
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specifically, a probability  refers to the occurrence of future events, while a likelihood refers to past events 
with known outcomes. 

  likelihood;    function. 

likely 
      
šodvâr 
 
Fr.: vraisemblable    

Probably or apparently destined; having a high probability of occurring or being true. 

Perhaps from O.N. likligr  "likely,"  from likr  "like"  (adj.). 

Šodvâr, from šod past stem of šodan "to become, to be, to be doing, to go, to pass" + -vâr a suffix with 
several meanings "resembling, like, in the manner of; having, endowed with." The first element from 
Mid.Pers. šudan, šaw- "to go;" Av. šiyav-, š(ii)auu-  "to move, go," šiyavati "goes," šyaona- "activity; 
action; doing, working;"  O.Pers. šiyav- "to go forth, set," ašiyavam "I set forth;" cf. Skt. cyu- "to  move to 
and fro, shake about; to stir," cyávate "stirs himself, goes;" Gk. kinein "to move;" Goth. haitan "call,  be 
called;" O.E. hatan "command, call;" PIE base *kei- "to  move to and fro." 

limb 
      
labé (#) 
 
Fr.: bord    

The outer edge or border of the apparent disk of a celestial body. 

From L. limbus "border, hem, fringe, edge," cognate with Skt. lambate "hangs down." 

Labé "limb, edge," from lab  "lip;"  Mid.Pers. lap; cognate with L. labium,  E. lip; Ger. Lefze. 

limb brightening 
  
        
rowšaneš-e labé 
 
Fr.: embrillancement centre-bord    

An observed increase in the intensity of radio, extreme ultraviolet, or X-radiation from the Sun from its 
center to its limb. 

  limb; brightening,  verbal noun of   bright. 

limb darkening 
  %$      
târikeš-e labé 
 
Fr.: assombrissement centre-bord    

An effect observed towards some celestial objects in which the brightness decreases as the edges of the 
object are approached. The Sun and Jupiter exhibit limb darkening from the ultraviolet to the infrared. 

  limb; darkening, verbal noun of    dark. 
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limit 
  3    
hadd (#) 
 
Fr.: limite    

General: The final, utmost, or furthest boundary or point as to extent, amount, continuance, procedure, 
etc.  
Math.: Of a sequence, a number which is approached ever more closely, but never reached, by the 
successive terms of a convergent infinite sequence.  boundary = karân ($
).  
Of a variable, a constant C which has the property with respect to some variable V that, as the variable 
approaches C in value (according to some formula), the numerical difference (C - V) between the constant 
and the variable diminishes toward 0 but is always greater than 0. 

From O.Fr. limite "a boundary," from  L. limitem (nom.  limes) "a boundary, embankment between fields, 
border," related to limen "threshold." 

limited 
  3	
    
haddmand 
 
Fr.: limité    

Confined within  limits; restricted or circumscribed. 

Adj. of    limit. 

limiting  magnitude 
    3    
borz-e hadd 
 
Fr.: magnitude limite    

The faintest magnitude reachable by an instrument. 

  limit;    magnitude. 

Lindblad resonance 
    
    
bâzâvâi-ye Lindblad 
 
Fr.: résonance de Lindblad    

A gravitational resonance (hypothesized to explain the existence of galactic spiral arms) which occurs 
when the frequency at which a star encounters the galactic spiral wave is a multiple of its epicyclic 
frequency. 

After the originator of  the model, Bertil Lindblad  (1895-1965), a Swedish astronomer, who made 
important contributions to the study of the rotation of the Galaxy;   resonance. 

line 
  )" %
    
xatt (#), tân 
 
Fr.: ligne    
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A mark or stroke long in proportion  to its breadth, made with a pen, pencil, or other tools.  
Math.: A continuous extent of length, straight or curved, without  breadth or thickness; the trace of a 
moving point. 

O.E. line "rope, row of letters," partly  from O.Fr. ligne, from  L. linea "linen  thread, string, line," from 
phrase linea restis "linen cord," from fem. of lineus (adj.)  "of linen,"  from linum "flax,  linen." 

Xatt, used also in Ar., but it has no Semitic counterpart, and is not used in the Koran. Xatt may be of 
Iranian origin, from  *kerš-/*xrah-  "to draw, plow;"  cf. Av.  karš- "to draw; to plow,"  karša- "furrow;" 
Mid/Mod.Pers. kešidan, kašidan "to draw, protract, trail, drag, carry," dialectal Yaqnavi  xaš "to draw," 
Qomi xaš "streak, stria, mark," Lori kerr  "line;"  cf. Skt. kars-, kársati "to  pull, drag, plow;"  Gk. pelo, 
pelomai "to move, to bustle;" PIE base kwels- "to plow."  
Tân "thread, warp of a web," variants târ "thread, warp, string," tâl "thread"  (Borujerdi dialect), tur 
"fishing net, net, snare," related to tanidan, tan- "to spin, twist, weave;" Mid.Pers. tanitan;  Av. tan- to 
stretch, extend;" cf. Skt. tan- to stretch, extend;" tanoti "stretches," tantram "loom;"  tántra- "warp; 
essence, main point;" Gk. teinein "to stretch, pull tight;" L.  tendere "to stretch; Lith. tiñklas "net, fishing 
net, snare," Latv. tikls "net;" PIE base *ten- "to stretch." 

line blanketing 
  %	 
    
patumandi 
 
Fr.:    

In stellar atmosphere models, the effect of metallic lines on the atmospheric structure of stars. The 
additional opacities of thousands of metallic lines alter the radiative transfer, leading to changes in the 
temperature. The emergent spectrum is consequently modified. 

  line-blanketed model. 

line blending 
  %	  )"    
tuhamešod-e xatthâ 
 
Fr.: confusion de raies    

Mixing  of two or more spectral lines of adjacent wavelengths into a broad, single line due to insufficient 
dispersion of the spectrograph. 

  line;   blend. 

line blocking 
  
  )"    
bandâri-ye xatthâ 
 
Fr.: blocage par raies    

Reduction of the radiative flux in  a model atmosphere due to absorption by a large number of lines. Line 
blocking affects the radiative transfer, ionisation and temperature structures, and the atmosphere's 
hydrodynamics. 

  line; block, from  M.E. blok "log,  stump," from O.Fr. bloc "log,  block," via  M.Du. bloc "trunk  of a tree." 

Bandâri "blocking,"  from  band âvardan "to block," from  band "dam, tie, chain," from bastan "to bind, 
shut, close up" (Mid.Pers. bastan, band; Av./O.Pers. band- "to bind, fetter," banda- "band, tie;" cf. Skt. 
bandh- "to bind, tie, fasten," bandhah "a tying, bandage;" Goth bandi "that which binds;" O.Fr.  bande, 
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bende; O.E. bend; M.E. bende; E. band; PIE base *bendh- "to bind") + âvari verbal noun of âvardan "to 
cause, produce; to bring" (Mid.Pers. âwurtan, âvaritan; Av. bar- "to bring;  to possess," from prefix - + 
Av./O.Pers. bar- "to bear, carry," barere "to bear (infinitive),"  bareri "a female that bears (children), a 
mother;" Mod.Pers. bordan "to carry;" Skt. bharati  "he carries;" Gk. pherein; L.  fero "to carry"). 

line broadening 
  
  )"    
pahneš-e xatt 
 
Fr.: élargissement de raie    

A widening of  spectral lines due to any of several factors, including the  Doppler broadening, the  
Stark effect, the  Zeeman effect, and  instrumental broadening. 

  line;   broadening. 

line cooling 
     )"    
sardeš-e xatt 
 
Fr.: refroidissement dû aux raies    

In stellar atmosphere models, the decrease of temperature in the outer layers of atmosphere due to the 
escape of photons through optically thin metallic lines. Energy is transferred from the thermal pool to 
photons and is lost for the atmosphere, leading to a temperature decrease. 

  line;   cooling. 

line identification 
  
  )"    
idâneš-e xatt 
 
Fr.: identification  de raies    

The process of recognizing the spectral lines in a spectrum. 

  line;   identification. 

line intensity 
  %
  )"    
dartanuyi-ye xatt 
 
Fr.: intensité de raie    

A measure of the total effect of an absorption or emission line. The line intensity is equal to the integration 
of the absorption coefficient over the entire shape of the absorption line. 

  line;   intensity. 

line of apsides 
  )"   $    
xatt-e habâkhâ 
 
Fr.: ligne  des apsides    

Of an elliptical orbit,  the straight line drawn from the   perigee to the   apogee. 
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 line  apsides. 

line of equinoxes 
  )"   	
    
xatt-e hamugânhâ 
 
Fr.: ligne des équinoxes    

The intersection of the planes of ecliptic and celestial equator. 

 line;   equinox. 

line of force 
  )"   
    
khatt-e niru (#) 
 
Fr.: ligne de force    

Imaginary line whose direction at all points along its length is that of the electric or magnetic field at those 
points. 

 line  force. 

line of nodes 
  )"       
xatt-e gerehhâ (#) 
 
Fr.: lignes des noeuds    

The line created by the intersection of the equatorial plane and the orbital plane. 

 line  node. 

line of sight 
  )"    )"    
xatt-e did, didxatt (#) 
 
Fr.: ligne de visée    

The imaginary straight line connecting the object and the objective lens of the viewing device. 

 line;   sight. 

line profile 
    )"    
farâpâl-e xatt 
 
Fr.: profil de raie    

The representation of a spectral line as produced by an observing instrument. 

 line  profile. 

line spectrum 
  
  )"    
binâb-e xatti (#) 
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Fr.: spectre de raies    

Spectrum consisting of discrete lines (emission or absorption), each corresponding to a particular 
wavelength, as opposed to a continuous spectrum. 

  line  spectrum. 

line strength 
    )"    
zur-e xatt 
 
Fr.: intensité de raie    

Same as  line intensity. 

  line  strength. 

line wing 
  )"-   )"    
xatbâl, bâl-e xatt 
 
Fr.: aile  de raie    

Part of the line profile between the continuum level and the half value of the emission or absorption peak. 
The wings are due to matter traveling at much greater speeds than that providing the main peak.  red 
wing;   blue wing. 

  line;   wing. 

line-blanketed model 
  	  %	
    
model-e patumand 
 
Fr.:    

A stellar atmosphere model which includes metals or uses methods to reproduce their effects,  line 
blanketing. 

  line; blanket "any extended covering or layer," from M.E.,  from O.Fr. blanchet, diminutive  of blanc 
"white;"    model. 

  model; putmand "possessing blanket," from patu "blanket; a kind of woolen cloth," Kermâni  dialect 
poto "wollen; woolly;"   cf. Skt. patta- "cloth,  colored or fine cloth." 

linear 
  )"    
xatti (#) 
 
Fr.: linéaire    

Confined to first-degree algebraic terms in the relevant variables. 

Adj. of    line. 

linear approximation 
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
  )"    
nazdineš-e xatti 
 
Fr.: approximation  linéaire    

Taking the first term in the Taylor series as an approximation to a mathematical function at a given point. 
  first approximation. 

  linear;    approximation. 

linear correlation 
  	
  )"    
hambâzâneš-e xatti 
 
Fr.: corrélation  linéaire    

A measure of how well data points fit a straight line. When all the points fall  on the line it is called a 
perfect correlation. When the points are scattered all over the graph there is no correlation. 

  linear;    correlation. 

linear diameter 
  %	
  )"    
tarâmun-e xatti 
 
Fr.: diamètre linéaire    

The real physical diameter, as opposed to angular diameter. 

  linear;    diameter. 

linear differential equation 
  	   
  )"    
hamugeš-e degarsâneyi-ye xatti 
 
Fr.: équation différentielle  linéaire    

A differential  equation that is linear in the dependent variable and derivatives thereof. 

  linear;    differential;    equation. 

linear equation 
  	   )"    
hamugeš-e xatti 
 
Fr.: équation linéaire    

An equation composed of first degree variables and representing a straight line. 

  linear;    equation. 

linear instability 
  
  )"    
nâpâydâri-ye xatti (#) 
 
Fr.: instabilité  linéaire    
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An instability  that can be described (to first-order accuracy) by linear (or tangent linear) equations. 

  linear;    instability. 

linear momentum 
  
$  )"    
jonbâak-e xatti 
 
Fr.: quantité de mouvement    

The product of an object's mass and velocity. It is a vector and points in the same direction as the velocity 
vector.   angular momentum. 

  linear;    momentum. 

linear perturbation theory 
  
  %  )"    
negare-ye partureš-e xatti 
 
Fr.: théorie de perturbation  linéaire    

Assumption that the variations in the plasma parameters, due to the presence of waves, are small (to the 
first order) as compared to the undisturbed parameters. This makes it possible to linearize equations by 
dropping out second order (and higher) nonlinear terms. 

  linear;    perturbation;   theory. 

linear polarization 
  #"   )"    
qotbeš-e xatti (#) 
 
Fr.: polarisation  linéaire    

Of an electromagnetic radiation, a  polarization  in which  the electric vibrations are confined to one 
plane along the direction of propagation. Also called   plane polarization. See also  circular 
polarization. 

  linear;    polarization. 

linear regression 
    )"    
vâyâzi-ye xatti 
 
Fr.: regression linéaire    

In statistics, a regression method that establishes a linear relationship between two random variables. 

  linear;    regression. 

linear size 
  
  )"    
andâze-ye xatti 
 
Fr.: taille  linéaire    

The real, physical size, as opposed to angular size. 
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 linear;   size. 

linearity 
  )"    
xattigi 
 
Fr.: linéarité    

The property, condition, or state of being linear.  
Math.: A relationship between two variables so that when plotted on a graph they yield a straight line. 

 linear;   -ity. 

linearization 
  )" )"
    
xatteš, xattâneš 
 
Fr.: linéarisation    

A process of reduction to linear form by appropriate change of variables or by approximation. 

Verbal noun of  linearize (v.). 

linearize (v.) 
  )"
 )"

    
xattidan, xattânidan 
 
Fr.: linéariser    

To make linear; give linear form to. 

 linear +   -ize. 

linearized differential equation 
  	  
  )"    
hamugeš-e degarsâneyi-ye xatti 
 
Fr.: équation différentielle linéarisée    

A differential equation that has been derived from an original nonlinear equation. 

Linearized, p.p. of  linearize (v.);  differential;  equation. 

LINER 
  
    
lâyner (#) 
 
Fr.: LINER    

A type of galactic nucleus that is defined by its spectral line emission. The lines are very weak, the most 
prominent ones being from low ionization states (such as [O II], [N II], [S II] and [OI]). There is so far no 
generally accepted interpretation of the spectra of liners. It is likely that galaxies of different histories may 
have their nuclei with liner-type spectra.  retired galaxy. 

Short for  Low-Ionization Nuclear Emission-line Region. The term liner was first introduced by T. M. 
Heckman (1980, A&A 87, 152). 
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linewidth 
  )"-
 
  )"    
xatt-pahnâ (#), pahnâ-ye xatt (#) 
 
Fr.: largeur  de raie    

1) The range of frequencies or wavelengths over which radiations are absorbed or emitted in a transition 
between a specific pair of atomic energy levels. The full width is determined between half-power points of 
the line.  
2) In a laser, the range of frequencies over which most of the beam energy is distributed. 

  line;   width. 

Liouville's  theorem 
  
      
farbin-e Liouville 
 
Fr.: théorème de Liouville    

A key theorem in statistical mechanics of classical systems which states that the motion of phase-space 
points defined by Hamilton's equations conserves phase-space volume. 

After Joseph Liouville  (1809-1882), a French mathematician;  theorem. 

liquid 
  
    
âbgun (#) 
 
Fr.: liquide    

The state of matter in which a substance exhibits a characteristic readiness to flow, little or no tendency to 
disperse, and relatively high incompressibility. 

O.Fr. liquide, from L.  liquidus "fluid,  liquid,  moist," from  liquere "be fluid,"  related to liqui  "to melt, 
flow." 

Âbgun literally "resembling water,"  from âb "water" (Mid.Pers.  âb "water;" O. Pers. ap- "water;" Av.  ap- 
"water;" cf. Skt. áp- "water;"  Hitt.  happa- "water;" PIE p-, ab- "water, river;"  cf. Gk. Apidanos, proper 
noun, a river in Thessalia; L. amnis "stream, river" (from *abnis);  O.Ir. ab "river,"  O.Prus. ape "stream," 
Lith. upé "stream;" Latv. upe "brook")  + gun "resembling; manner, fashion; color" (Mid.Pers. gônak 
"kind, species;" Av. gaona- "color"). 

liquid crystal 
    
    
bolur-e âbgun (#) 
 
Fr.: cristaux  liquides    

A type of material that possesses less geometrical regularity or order than normal solid crystals, and whose 
order varies in response to alterations in temperature, electric field, and other quantities. 

  liquid;    crystal. 

liquid mirror 
  
  
    
âyene-ye âbgun 
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Fr.: miroir  liquide    

A mirror  composed of liquid, taking advantage of the parabolic shape of a spinning liquid and the fact that 
the mirror's focal length can be adjusted by altering the velocity at which the liquid's container spins. 

  liquid;    mirror. 

liter 
  %    
litr 
 
Fr.: litre    

A metric unit of  volume, formerly  defined as the volume of one kilogram of pure water under standard 
conditions; now equal to 1 cubic decimeter (dm3); hence 1 liter = 0.001 m3 and 1000 liter = 1 m3. 

From Fr. litre, from  litron,  obsolete Fr. measure of capacity for grain, from M.L. litra,  from Gk. litra 
"pound." 

lithium 
  %	    
litiom 
 
Fr.: lithium    

A metallic chemical element; symbol Li.  Atomic  number 3; atomic weight 6.941; melting point about 
180.54°C; boiling point about 1,342°C. Lithium  is a soft, silver-white  metal. It is one of the alkali metals 
in Group 1 of the periodic table. It is the least dense metal. Isotopes Li7 (92.5%), Li6 (7.5%). 

Lithium, from  L. lithos "stone" because lithium was thought to exist only in minerals. It  was discovered by 
the Swedish mineralogist Johan August Arfwedson in 1818. 

lithium star 
  %  %	    
setâre-ye litiomi (#) 
 
Fr.: étoile à lithium    

A peculiar evolved star of spectral type G or M whose spectrum displays a high abundance of lithium. 

  lithium;    star. 

lithosphere 
  
    
sangsepehr (#) 
 
Fr.: lithosphère    

The solid portion of the earth, as compared to the atmosphere and the hydrosphere. 

From litho- a combining form  of Gk. lithos  "stone," +   sphere. 

Sangsepehr, from sang igneous rock + sepehr sphere. 

Little Dipper 
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  % )
 -	-  $-$    
haft xâharân (#), camce-ye kucak (#) 
 
Fr.:    

An asterism in the constellation   Ursa Minor.  This group of stars ends at  Polaris, the pole star of the 
Northern Hemisphere. 

Little, from  M.E., O.E. lytel, from  W.Gmc. *lutila-   (cf. Du. luttel, O.H.G.  luzzil, Ger. lützel, Goth. leitils), 
from PIE *leud-  "small;" dipper,  from dip, O.E. dyppan "immerse," from  P.Gmc. *dupjanan. 

Haft xâharân "the seven sisters," from haft "seven" (Mid.Pers. haft; Av. hapta; cf.  Skt. sapta; Gk. hepta; 
L. septem; P.Gmc. *sebun; Du. zeven; O.H.G. sibun; Ger. sieben; E. seven; PIE *septm) + xâharân plural 
of xâhar "sister;" Mid.Pers. xwâhar  "sister;" Av. xvanhar- "sister;" cf.  Skt. svásar- "sister;" Sogdian xwr; 
Gk. eor; L. soror (Fr.  soeur); Arm. k'oyr; O.C.S., Rus. sestra; Lith. sesuo; O.Ir. siur; Welsh chwaer; 
M.Du. suster; Du. zuster; O.H.G. swester; Goth. swistar; Ger. Schwester; Swed. sister; Dan. søster; O.E. 
sweostor, swuster; E. sister.  
Camcé "a spoon, ladle; a wooden bowl or cup;" kucak "small" (Mid.Pers. kucak "small"), related to kutâh 
"short, small, little,"  kudak "child, infant,"  kutulé  dwarf, Mid.Pers.  kôtâh "low,"  kôtak "small, young; 
baby;" Av. kutaka- "little,  small"). 

Lloyd's mirror 
  
      
âyeneh-ye Lloyd 
 
Fr.: miroir  de Lloyd    

A mirror  employed with a very high incidence angle to form a pair of coherent light sources by reflection, 
and therefore forming interference bands. 

Named after Humphrey Lloyd (1800-1881), Irish physicist;    mirror. 

load (v.) 
   $
    
bâr kardan (#) 
 
Fr.: charger    

Computers: To bring (a program or data) into main storage from external or auxiliary storage.  
To place (an input/output medium) into an appropriate device, as by inserting a disk into a disk drive. 

From M.E. lode, originally  the same word as lode, from O.E. lad "way, course, carrying;" cf. O.N. leith 
"way, route," O.H.G. leita  "procession." 

Bâr kardan "to load," composite verb from  bâr "load, charhe, burden," (Mid.Pers. bâr, from O.Pers./Av. 
base bar- "to bear, carry;" Mod.Pers. bordan "to carry;" L. brutus "heavy, dull,  stupid, brutish;" Skt. 
bhara- "burden, load," bharati  "he carries;" Gk. baros "weight;"  Mod.Pers. gerân "heavy;" Skt. guru; L. 
gravis; PIE *gwere- "heavy,"  *bher- "carry,  give birth")  + kardan "to do, to make" (Mid.Pers. kardan; 
O.Pers./Av. kar- "to do, make, build;"  Av. krnaoiti "he makes;" cf. Skt. kr- "to do, to make," krnoti "he 
makes, he does," karoti "he makes, he does," karma "act, deed;" PIE base kwer- "to do, to make"). 

loading 
  $    
bârkard 
 
Fr.: chargement    
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The act of a person or thing that loads. 

Verbal noun of   load (v.). 

lobe 
      
lap (#) 
 
Fr.: lobe    

General: A roundish projection that is part of a larger structure.  
Radioastronomy: In an antenna pattern, a region of local maximum in the emitted intensity. The strongest 
lobe is in the pointing direction of a directional  antenna and is called the main lobe.  
Quasar: One of the two lobe-like structures well apart from the central source, observed in radio images 
of some quasars. Same as radio lobe. 

From M.L. lobus, from  L.L. lobus "hull,  husk, pod," from Gk.  lobos "lobe of the ear, vegetable pod," 
probably related to leberis "husk of fruits;"  from PIE base *lep- "to peel, flay." 

Lap "lobe," variants lâp, lâb "piece, big piece, big cut,"  lappé "split pea; any of the two parts of a timber 
split through the length," maybe cognate with Gk. lobos, as above. Alternatively, related to Pers. las 
"loose," PIE *leu-  "to loosen, divide, cut apart" (cf. Gk. lyein "to  loosen, untie, slacken," lysus "a 
loosening;" L. luere "to loose, release;"   analysis). 

lobe pattern 
   'bf      
olgu-ye laphâ 
 
Fr.: fonction  de lobe    

The configuration of the response lobes of a radiotelescope. 

  lobe;   pattern. 

lobe-dominated quasar 
  $    - )%  ~    
kuasâr-e lap ciré, axtarvaš-e ~ 
 
Fr.: quasar à lobes dominants    

A radio-loud quasar in which the lobes dominate the whole emission. It has been conjectured that this 
phenomenon is an orientation effect. If the jet is close to the plane of the sky, the lobes will dominate.  
core-dominated quasar. 

  lobe; dominated, from dominate, from L. dominatus p.p. of dominari  "to rule,"  from dominus "lord," 
PIE base *dem- "house, houshold," cf. Gk. doma "house," Skt. dám- "house," Av. dam-, dmâna- "house," 
Arm. tun "house," Lith.  nâmas "house," O.S. domu "house."  quasar. 

Kuâsâr, axtarvš  quasar; lâpé  lobe; ciré "dominant;  powerful; victorious,"  Mid.Pers. cêr "victorious, 
brave," Av. cirya-  "able, brave." 

local 
  	3    
mahali (#) 
 
Fr.: local    
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Pertaining to, characteristic of, or restricted to a particular place or particular places. 

From O.Fr. local, from L.L.  localis "pertaining  to a place," from L. locus "place." 

Mahali, related to mahal "place, locality,"  from Ar. 

local arm 
    	3    
bâzu-ye mahali 
 
Fr.: bras local    

One of the spiral arms of the Milky Way  Galaxy which contains our solar system. 

  local;   arm. 

Local Bubble 
  %
  	3 3  ~    
tangol-e mahali, hobâb-e ~ 
 
Fr.: Bulle  locale    

A region of low  density in the   interstellar  medium surrounding the Solar System. It extends at least 300 
light-years in most directions and encompasses the stars of the immediate solar neighborhood. The Local 
Bubble contains a hot, million-degree ionized hydrogen gas that emits in X-rays. Neutral hydrogen has a 
density approximately one tenth of the average for the ISM in the Milky Way.  The bubble is thought to be 
a result of the shock waves from supernovae sweeping through the region within the past two to four 
million  years. 

  local;   bubble. 

Local Group 
    	3    
goruh-e mahali (#) 
 
Fr.: Groupe local    

A small cluster of about 40 galaxies to which our Milky  Way Galaxy belongs. The Local Group occupies 
a volume of space nearly 10 million light-years across centered somewhere between the  Andromeda 
Galaxy (M31) and the Milky  Way, which  are the dominant galaxies of the group; Andromeda being the 
principal member. Both of these galaxies exhibit spiral structures, and each is attended by a large family 
of satellite   dwarf galaxies. The Local Group also includes a third spiral galaxy known as  
Triangulum (M33),  which is bound to Andromeda. The remaining members span a range of  Hubble 
classification types from dwarf spheroidal to Irr  to Sb and Sc and cover a factor of 10 in  metallicity. 
The total mass of the Local Group is estimated to be about 2 x 1012 solar masses, although this value is 
still uncertain to within  a factor of about 2. The velocities of the individual  galaxies of the Local Group 
are not particularly high. Therefore no member is believed to be able to escape the group, which is thus 
considered to be gravitationally   bound. Another remarkable member of the Group is  IC  10. 

  local;   group. 

local inertial frame 
  --   )%  	3    
cârcub-e laxt-e mahali 
 
Fr.: référentiel  inertiel local    
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A coordinate system or frame of reference defined in the vicinity of the Earth in which Newton's first  law 
of motion is valid;  that is, a non-rotating and non-accelerating reference frame. 

  local;   inertial;     time. 

local meridian 
  
	 
  	3    
nimruzân-e mahali 
 
Fr.: méridien local    

The meridian through any particular place, serving as the reference for local time, in contrast to the 
Greenwich meridian. 

  local;   meridian. 

local oscillator 
  Yghi  b@'[    
navešgar-e mahali (#) 
 
Fr.: oscillateur  local    

The oscillator in a heterodyne or superheterodyne radio receiver which produces the radio frequency 
oscillations with which  the received wave is combined. 

  local;   oscillator. 

local sidereal time 
  	
  )%  	3    
zamân-e axtari-ye mahali 
 
Fr.: temps sidéral local    

Local time measured by the apparent motion of the stars. It is the most useful form of sidereal time since it 
gives the right ascension of a transiting celestial object at a given location. 

  local;   sidereal;    time. 

local standard of rest 
  %
  	3  	    
estânde-ye mahali-ye âram 
 
Fr.: standard local  de repos    

A frame of reference that turns around the Galactic center at a velocity and a distance which are the mean 
values for the stars in the solar neighborhood. In this reference system the stars belonging to the solar 
neighborhood are statistically at rest. The orbital velocity of the Local Standard of Rest around the Galaxy 
is about 220 km/sec. 

  local;   standard;    rest. 

Local Supercluster 
   <@'j!!  	3    
abarxuše-ye mahali (#) 
 
Fr.: superamas local    
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The supercluster to which the Local Group belongs. It is composed of some 100 clusters of galaxies, with 
the Virgo cluster of galaxies at its center. 

  local;   supercluster. 

local thermodynamic equilibrium  (LTE) 
  %	
  	%
$  	3    
tarâzmandi-ye garmâtavânik-e mahali 
 
Fr.: équilibre  thermodynamique local    

The assumption that all distribution functions characterizing the material and its interaction with the 
radiation field at a point in the star are given by   thermodynamic equilibrium relations at local values of 
the temperature and density. 

  local;   thermodynamic;    equilibrium. 

local time 
  	
  	3    
zamân-e mahali (#) 
 
Fr.: temps local    

Time based upon the local meridian as reference, in contrast to that of the time zone within which the 
place is located, or the Greenwich time. 

  local;   time. 

localization 
  	3    
mahal giri (#) 
 
Fr.: localisation    

The condition of the wave-function of an electron if  it is confined to a small region of a large system 
rather than being extended through the system. 

Verbal noun of   localize (v.). 

localize (v.) 
  ) 	3
 
) 	3%
    
1) mahal dâdan; 2) mahal gereftan 
 
Fr.: 1) localise;  2) se localiser    

1) To confine, restrict, or attribute to a particular locality.  
2) To become local, especially to become fixed in one area or part. 

From   local +   -ize 

locus 
  	3
    
mahalgân 
 
Fr.: lieu  géométrique    
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The aggregate of all possible positions of a moving or generating element, e.g. the locus of points 
equidistant from a given point is a circle whose center is the given point. 

From L. locus "place," from  O.Latin stlocus, literally  "where something is placed," from PIE base 
*st(h)el- "to  cause to stand, to place." 

Mahalgân, from mahal "place, locality"  + -gân relation and multiplicity   suffix. 

logarithm 
  %	    
logâritm (#) 
 
Fr.: logarithme    

Exponent of the power to which it is necessary to raise a fixed number (the base) to produce the given 
number. For example, the logarithm of 100 (base 10) is 2 because 102 = 100. 

Loan from Fr., as above. 

Mod.L. logarithmus,  coined by Scottish mathematician John Napier (1550-1617), literally "ratio-number," 
from Gk. logos "proportion,  ratio, word,"    logic + arithmos "number,"    arithmetic. 

logarithmic scale 
  	  %	    
marpel-e logâritmi 
 
Fr.: échelle logarithmique    

A scale of measurement in which an increase of one unit represents a tenfold increase in the quantity 
measured (for common logarithms) 

  logarithm;    scale. 

logic 
  $    
guyik 
 
Fr.: logique    

1) The science that investigates the principles governing correct or reliable inference.  
2) The system or principles of reasoning applicable to any branch of knowledge or study.  
3) A particular method of reasoning or argumentation. 

From O.Fr. logique, from L.  (ars) logica, from  Gk. logike (techne) "reasoning (art)," from fem. of logikos 
"pertaining to speaking or reasoning," from logos "reason, idea, word." 

Guyik, from guy- present stem of goftan "to say, speak, relate, tell; to compose a poem," from Mid.Pers. 
guftan "to say, tell, utter;" O.Pers. gaub- "to say" +   -ik. 

logic diagram 
  
	   $    
nemudâr-e guyik 
 
Fr.: diagramme logique    
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A diagram that uses special symbols called logic symbols to represent the detailed functioning of 
electronic logic circuits. The symbols do not represent the type of electronics used, but only their 
functions. 

  logic;   diagram. 

long-period comet 
  	      
domdâr-e derâz dowré 
 
Fr.: comète à longue période    

A comet with orbital  period of more than 200 years.  short-period comet;   periodic  comet. 

  long;   period;    comet. 

long-period variable 
  %
      
vartande-ye derâz dowré 
 
Fr.: variable  à longue période    

A type of variable star in which variations in  brightness occur over long timescales of months or years. 
The term generally refers to Mira-type variable stars. 

  long;   period;    variable. 

longitude 
  
    
derežnâ 
 
Fr.: longitude    

The angular distance on the Earth's surface, measured east or west from the prime meridian at Greenwich 
to the meridian passing through a position, expressed in degrees (or hours), minutes, and seconds. 

L. longitudo "length,"  from longus "long,"  cognate with Pers. derâz, as below, Gk. dolikhos "elongated;" 
O.H.G., Ger. lang, O.N. langr, M.Du.  lanc, Goth. laggs "long;"  PIE base *dlonghos- "long." 

Derežnâ, from derež (Kurdi, Laki),  variant derâz "long" + -nâ noun forming  suffix from  adjective, as in 
derâznâ, pah(n)nâ, farâxnâ, tangnâ, tiznâ. The first element from Mid.Pers. drâz "long;" O.Pers. darga- 
"long;" Av.  darga-, dara- "long," drjištm "longest;" cf. Skt. dirghá- "lon (in space and time);" PIE 
*dlonghos- "long,"  as above. 

longitudinal 
  
    
derežnâyi 
 
Fr.: longitudinal    

Of or pertaining to longitude or length. Extending in  the direction of the length. 

Adj. of    longitude. 

longitudinal wave 
  	   
    
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mowj-e derežnâyi 
 
Fr.: onde longitudinale    

A wave vibrating along the direction of  propagation, such as a sound wave.  transverse wave. 

  longitudinal;    wave. 

longitudinal Zeeman effect 
  C   	
  
    
oskar-e Zeeman-e derežnâyi 
 
Fr.: effet Zeeman longitudinal    

The   Zeeman effect when the emitting source is viewed in the direction of the magnetic field. In the 
normal longitudinal effect, each spectral line is split into two  components with frequencies L ± UL. The 
line with the frequency L - UL shows left-hand  circular  polarization  and that with frequency L + UL 
shows right-hand circular polarization.   transverse Zeeman effect. 

  longitudinal;    Zeeman effect. 

look 
  
    
negâh (#) 
 
Fr.: regard    

The act or instance of looking. 

Look, from W.Gmc. *lokjan  (cf. O.S. lokon, M.Du.  loeken, O.H.G. luogen, Ger. dialectal lugen "to look 
out"), of unknown origin. 

Negâh "look," from Mid.Pers.  nikâh "look, glance, observation;" Proto-Iranian *ni-kas-  "to look  down," 
from ni- "down"  (cf. O.Pers. ni preposition and verbal prefix "down;"  Av. n "down, in ,into;" Skt. ni 
"down," nitaram  "downward;"  Gk. neiothen "from below;"  E. nether; O.E. niþera, neoþera "down, 
downwards, below, beneath," from P.Gmc. *nitheraz (O.S. nithar, O.N. niðr,  O.Fris. nither, Du.  neder, 
Ger. nieder); PIE *ni-  "down, below")  + *kas- "to look,  appear;" cf. Av. nik-, nikta- (in the name of the 
15-th nask) "that which is observed," kas- "to look;" Mid.Pers. âkâh, Mod.pers. âgâh "aware, knowing;" 
Skt. k- "to become visible, appear;" Ossetic kast/kaesyn "to look." 

look-back time 
  	
  
  %    
zamân-e negâh bé gozašté 
 
Fr.: temps de retour en arrière    

The measure of how long ago light left an object of given redshift. Because light moves at a constant 
speed, it takes a finite time to travel from distant objects. Hence, we "see" distant objects at a point in time 
in their past. 

  look;   back;   time. 

zamân time; negâh  look; gozašté "past, passed (from gozaštan "to pass, proceed, go on," variant 
gozâštan "to put, to place, let, allow;" Mid.Pers. widardan, widâštan "to  pass, to let pass (by);" O.Pers. 
vitar- "to  pass across," viyatarayam "I put across;" Av. vi-tar- "to pass across," from vi- "apart, away 
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from" ( O.Pers. viy- "apart, away;" Av.  vi- "apart, away;" cf. Skt. vi-  "apart, asunder, away, out;" L. vitare 
"to avoid, turn aside") + O.Pers./Av. tar- "to  cross over"). 

loop 
      
gerdâl 
 
Fr.: boucle    

General: Anything shaped more or less like a loop, i.e. portion of a cord, ribbon, etc., folded or doubled 
upon itself.  
Physics: The part of a vibrating string, column of air or other medium, etc., between two adjacent nodes.  
Computers: The reiteration of a set of instructions in a routine or program. 

Probably of Celtic origin  (cf. Gael. lub "bend," Ir. lubiam),  influenced by O.N. hlaup  "a leap, run." 

Gerdâl, from gerd "round, a circle"  (Mid.Pers. girdag "disk,  round," from gird/girt   "round, all around," 
Proto-Iranian *gart-  "to twist, to wreathe," cf.  Skt krt "to twist  threads, spin; to wind; to surround;" kata- 
"a twist of straw," Pali kata-  "ring, bracelet," Gk. kartalos "a kind  of basket," kyrtos "curved") +    -al. 

loop prominence 
  
      
zabâne-ye gerdâli 
 
Fr.: protubérance en boucle    

A very bright active prominence in the form of  a loop seen in H/ after a rather big flare. Also called "post-
flare loops," they connect the feet where the two-ribbon flares were seen. The lifetime of loop 
prominences is several hours. 

  loop;   prominence. 

Lorentz 
  
%    
Lorentz 
 
Fr.: Lorentz    

Contraction of the full name of Hendrik  Antoon Lorentz (1853-1928), a Dutch physicist, who made 
important contribution to phyics. He won (with  Pieter Zeeman) the Nobel Prize for Physics in 1902 for his 
theory of electromagnetic radiation, which, confirmed by findings  of Zeeman, gave rise to Albert 
Einstein's special theory of relativity. 

Lorentz contraction 
  %
  
%    
terengeš-e Lorentz 
 
Fr.: contraction  de Lorentz    

The decrease in the length of a body moving in the direction of its length as measured by an observer 
situated in that direction. The shortening factor is [1 - (v/c)2]1/2, where v is the relative velocity and c light 
speed. 

  Lorentz;   contraction. 

Lorentz force 
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   
%    
niru-ye Lorentz (#) 
 
Fr.: force de Lorentz    

The force acting upon a charged particle as it moves in a magnetic field, proportional to the particle's 
charge and velocity. 

  Lorentz;   force. 

Lorentz invariance 
  
%  
%    
nâvartâyi-ye Lorentz 
 
Fr.: invariance  de Lorentz    

Of a physical law, invariance with respect to a Lorentz transformation. 

  Lorentz;   invariance. 

Lorentz transformation 
  %  
%    
tarâdis-e Lorentz 
 
Fr.: transformation  de Lorentz    

A transformation which enables one to relate the physical parameters describing an object when viewed in 
one frame of reference to those which are appropriate to an observer moving with a uniform velocity in 
that frame. In general, the Lorentz transformation allows a change of the origin of a coordinate system, a 
rotation around the origin, a reversal of spatial or temporal direction, and a uniform movement along a 
spatial axis.  Galilean  transformation. 

  Lorentz;   transformation. 

Lorentzian profile 
    
%    
farâpâl-e Lorentzi 
 
Fr.: profil  lorentzien    

A spectral profile in which  the intensity distribution  follows a specific mathematical function (Lorentz  or 
Cauchy probability). Compared to the normal or Gaussian profile, Lorentzian has a pointed peak and more 
important wings. 

  Lorentz;   profile. 

Loschmidt's number 
  .  	%    
adad-e Loschmidt 
 
Fr.: nombre de Loschmidt    

The number of molecules in 1 cm3 of an ideal gas (2.687 x 1019 per cm3). 

Joseph Loschmidt (1821-1895), Austrian physicist. 
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loss 
  %%    
dastraft 
 
Fr.: perte    

In physics, a measure of the energy, mass, or other physical quantities lost in a system, by conversion or 
external effects. 

From O.E. los "loss, destruction," from P.Gmc. *lausa, from  PIE base *leu- "to loosen, divide, cut apart, 
untie, separate" (cf. Gk. lyein "to loosen, untie, slacken," lysus "a loosening;" L. luere "to loose, release, 
atone for;" Skt. lunati "cuts, cuts off,"  lavitram "sickle;"  Pers. las "loose," lâ "slit,  cut;"   analysis). 

Dastraft, literally  "gone from hand," from  dast "hand" (Mid.Pers. dast; O.Pers. dasta-; Av. zasta-; cf. Skt. 
hásta-; Gk. kheir; L. praesto "at hand;" Arm.  jern "hand;" Lith.  pa-žastis "arm-pit;"  PIE *ghes-to-) + raft 
p.p. of raftan "to go, elapse, glide by, depart" (Mid.Pers. raftan, raw-,  Proto-Iranian *rab/f-  "to go; to 
attack"). 

low redshift 
  $)$    
keh sorxkib 
 
Fr.: faible  décalage vers le rouge    

A redshift characterizing a near-by receding object. 

  low-;   redshift. 

low resolution 
  $    
keh vâgošud 
 
Fr.: faible  résolution    

The quality of an instrument that lacks sufficient resolution for  a specific observation. This is a relative 
quality, but presently a resolution below about 1 arcsecond. 

  low-;   resolution. 

low- 
  $	 - $-    
kam- (#), keh- (#) 
 
Fr.: bas, faible    

Situated, placed, or occurring not far above the ground, floor, or base. 

From M.E. lah, from  O.N. lagr "low,"  from  P.Gmc. *lægaz (cf. O.Fris. lech, Du. laag, Ger. läge "low"), 
literally "that  which is lying  flat;" related to E. lie (v.). 

Kam "little,  few; deficient, wanting;  scarce," from Mid.Pers. kam "little, small, few,"  O.Pers./Av. kamna- 
"small, few."  
Keh "small, little,  slender" (related to kâstan, kâhidan "to decrease, lessen, diminish," from Mid.Pers. 
kâhitan, kâstan, kâhênitan "to decrease, diminish, lessen;" Av. kasu- "small, little;" Proto-Iranian *kas- "to 
be small, diminish, lessen"). 
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low-ionization line 
  )"   $
    
xatt-e kehyonš (#) 
 
Fr.: raie de faible ionisation    

A spectral line arising from a transition between atomic levels with an ionization potential below 
approximately 15 electron-volts. 

 low;   ionization;  line. 

low-ionization nuclear emission-line region 
  
3  %  )"    $	
    
nâhiye-ye hasteyi bâ xatt-e gosili-ye kamyoneš (#) 
 
Fr.: Noyau de galaxie à raies d'émission de faible ionisation    

Same as  LINER. 

 low-;   ionization;  nuclear;  emission;  line;  region. 

low-loss fiber 
    $	%%    
fibr-e kamdastraft 
 
Fr.: fibre à faible perte    

Optical fiber that transmits a greater percentage of input light than does high-loss step-index fiber. 

 low;   loss;  fiber. 

low-mass star 
  %  $		    
setâre-ye kamjerm (#) 
 
Fr.: étoile de faible masse    

A star whose mass is around that of the Sun. 

 low-;   mass;  star. 

low-metallicity environment 
  kl  _(m    
pargir-e kamfelez 
 
Fr.: environnement faible en métaux    

A medium in which chemical elements have abundances smaller than the solar values. 

 low-;   metallicity;  environment. 

lower culmination 
  %  
    
bâlest-e zirin 
 
Fr.: culmination inférieure    
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The instant of culmination when the star passes between the pole and the horizon, having an hour angle of 
12h. Lower culmination for  non-circumpolar objects occur below the horizon and is thus unobservable. 
Same as  inferior culmination.    upper culmination. 

Lower, comparative of low,   low-;    culmination. 

Bâlest  culmination; zirin,  adj. from zir "below,  down," Mid.Pers. azêr "below,  under," êr "below, down; 
low, under," adar "low;"  Av.  a
ara-  (adj.), a
airi-   (prep.) "below;"  cf. Skt. ádhara- "lower;"  L.  infra 
(adv., prep.) "below, underneath, beneath," inferus "lower;" O.E. under "under, among");   red; PIE base 
*ndher. 

lumen 
  	 
    
lumen (#) 
 
Fr.: lumen    

The SI unit of luminous flux,  equal to the luminous flux emitted per unit solid  angle by a standard point 
source having a luminous intensity of 1 candela.  candela. 

L. lumen (gen. luminis) "light,"  from lucere "to  shine," related to lux "light,"  lucidus "clear," luna, 
"moon;" Fr. lumière "light;"   cf. Pers. ruz "day," rowšan "bright, clear," rowzan "window,  aperture;" foruq 
"light,"  afruxtan "to light,  kindle;"  Mid.Pers. rôšn "light;  bright, luminous,"  rôc "day;" O.Pers. raucah-
rocânak "window;"  O.Pers. raocah- "light, luminous;  daylight;" Av.  raocana- "bright,  shining, radiant;" 
akin to Skt. rocaná- "bright,  shining, roka- "brightness, light;"  Gk. leukos "white, clear;" O.E. leoht, leht, 
from W.Gmc. *leukhtam  (cf. O.Fris. liacht, M.Du.  lucht, Ger. Licht),  from PIE *leuk-  "light,  brightness." 

Lumen loanword, as above. 

luminance 
  %
    
tâbâni (#) 
 
Fr.: luminance    

The luminous intensity in a given direction of  a small element of surface area divided by the orthogonal 
projection of this area onto a plane at right angle to the direction. It is measured in candelas per square 
meter. Luminance is often called surface brightness of the object. 

From lumin-, combining form  of   lumen "light,"  + -ance a suffix  used to form nouns either from 
adjectives in -ant or from verbs. 

Tâbâni, from tâbidan "to  shine,"   luminous. 

luminosity 
  %
    
tâbandegi (#) 
 
Fr.: luminosité    

The total brightness of a star or other astronomical object. It is expressed in watts and represents the total 
amount of energy that the object radiates each second over all wavelength regions of the electromagnetic 
sepctrum. Because this quantity is independent of distance, it is an  intrinsic brightness. 

Verbal noun of   luminous. 
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luminosity class 
    %
    
rade-ye tâbandegi (#) 
 
Fr.: classe de luminosité    

A classification of stellar spectra according to luminosity for  a given spectral type. The luminosity class is 
an indication of a star's surface gravity and tells whether it is a dwarf, a giant, or supergiant. 

  luminosity;   class. 

luminosity distance 
    %
    
durâ-ye tâbandegi 
 
Fr.: distance de luminosité    

Distance derived by comparison of observed and intrinsic luminosities. For very distant galaxies, spatial 
curvature is important and the luminosity distance differs from other measures of distance. 

  luminosity;   distance. 

luminosity function 
  $  %
    
karyâ-ye tâbandegi 
 
Fr.: fonction  de luminosité    

Number distribution of stars or galaxies with respect to their absolute magnitudes. The luminosity function 
shows the number of stars of a given intrinsic luminosity (or the number of galaxies per integrated 
magnitude band) in a given volume of space. 

  luminosity;   function. 

luminous 
  %
    
tâbân (#) 
 
Fr.: lumineux    

Radiating light or other types of electromagnetic energy. 

From L. luminosus "shining, full  of light,"  from    lumen (gen. luminis) "light,"  related to lucere "to 
shine." 

Tâbân "luminous," verbal adj. of tâbidan,  variants tâftan "to shine," tafsidan "to become hot;" Mid.Pers. 
tâftan "to heat, burn, shine;" taftan "to become hot;" Parthian t'b "to shine;" Av.  tp-, taf- "to warm up, 
heat," tafsat "became hot," tpaiieiti "to create warmth;" cf. Skt. tap- "; to heat, be/become hot; to spoil, 
injure, damage; to suffer," tapati "burns;" L.  tepere "to be warm," tepidus "warm;" PIE base *tep- "to be 
warm." 

Luminous Blue Variable (LBV) 
  %
    %
    
vartande-ye âbi-ye tâbân 
 
Fr.: variable  bleue lumineuse    
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A high-luminosity  variable star, which represents a transition phase in the life of a massive star when it 
evolves off the main sequence to become a supernova. Only about a dozen confirmed LBVs are presently 
known in our Galaxy.   Hubble-Sandage variable. 

  luminous;   blue;   variable. 

luminous flux 
    %    
šâr-e tâbeši (#) 
 
Fr.: flux  lumineux    

A measure of the rate of flow of luminous energy, evaluated according to its ability to produce a visual 
sensation. It is measured in lumens. 

  luminous;   flux. 

luminous infrared galaxy (LIRG) 
  $$
  )    %
    
kahkešân-e forusorx-e tâbân 
 
Fr.: galaxie lumineuse en infrarouge    

A galaxy that emits most of its energy in the infrared and whose infrared lumninosity (in the 8-1000 µm 
range) is more than 1011 solar luminosities.  ultraluminous infrared galaxy. 

  luminous;   infrared;    galaxy. 

luminous intensity 
  %
  %    
dartanuyi-ye tâbeši 
 
Fr.: intensité lumineuse    

A measure of the amount of light that a point source radiates in a given direction. It is expressed by the 
luminous flux per unit leaving  the source in the direction per unit of solid angle. 

  luminous;   intensity. 

luminous matter 
  ^>i  %
    
mâdde-ye tâbân (#) 
 
Fr.: matière lumineuse    

Ordinary baryonic matter that can emit electromagnetic radiation, as opposed to  dark matter. 

  luminous;   matter. 

lunar 
  	
 	    
mângi (#), mahi (#) 
 
Fr.: lunaire    

Of or pertaining to the moon. 
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From O.Fr. lunaire, from  L. lunaris "of  the moon," from luna  "moon" (with  capital L) "moon  goddess," 
from *leuksna- (cf. O.C.S. luna "moon,"  O.Pruss. lauxnos "stars," M.Ir. luan "light,  moon"), from  the 
same source as lux, lumen "light;" cognate with Pers. ruz day, rowšan "bright, clear." 

Mâh and mâng in Pers. are variants of the same term, the dominant form being mâh, while mâng (Av. 
from, see below) is used in classical literature as well as in some dialects: Tabari, Kurd. mâng, Laki, Tâti, 
Taeši mong, Šahmirzâdi, Sangesari mung; Mid.Pers. mâh "moon, month;" O.Pers. mha- "moon, month;" 
Av. mh- "month, moon," also mwngh-; cf. Skt. ms- "moon, month;" Gk. mene "moon," men "month;" 
L. mensis "month;" O.C.S. meseci, Lith. menesis "moon, month;" O.Ir. mi, Welsh mis, Bret. miz "month;" 
O.E. mona; E. moon, month; Ger. Mond, Monat; Du. maan; PIE base *me(n)ses- "moon, month."  
 
Note: In Persian the same term, mâh, is used for two different, but related, concepts: moon and month. 
This was also the case for other IE languages, as shows the above etymology. However, other IE 
languages have evolved towards more accuracy by using different forms of the same initial term, as in E. 
moon / month or Ger. Mond / Monat. The Latin family  uses two unrelated words, as in Fr. lune "moon" / 
mois "month" and Sp. luna / mes. An additional difficulty  in present Pers. is that the adj. mâhi not only 
means "lunar" and "monthly" it  also denotes "fish." For the sake of clarity and precison, this dictionary 
uses mângi for "lunar." 

lunar crater 
  $  	 ~  	
 $
  ~    
lâvak-e mâh, ~ mângi, kandâl-e ~ 
 
Fr.: cratère lunaire    

A   crater on the surface of the Moon. 

  lunar;    crater. 

lunar day 
    	
 ~  	
    
ruz-e mâng, ~ mângi 
 
Fr.: jour  lunaire    

The interval between two successive sunrises for an observer standing on the Moon. This is not the 
rotational period of the Moon, because the Moon-Earth system has moved round the Sun during that 
period. It is equal to the length of a   synodic month (29.5306 days). 

  lunar;    day. 

lunar eclipse 
  	%    
mâhgereft (#) 
 
Fr.: éclipse de lune    

The darkening of the Moon which occurs when the Moon enters the umbra of the Earth's shadow. This 
phenomenon can occur occur only when the Moon is full and is near one of the orbit's nodes. The eclipse 
will  be total if the entire Moon enters the umbra, otherwise the eclipse will be partial. 

  lunar  eclipse. 

Mâhgereft, from mâh  moon + gereft past stem of gereftan "to undergo an eclipse; to take, seize" 
(Mid.Pers. griftan; Av./O.Pers. grab-  "to take, seize;" cf. Skt. grah-, grabh- "to  seize, take," graha 
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"seizing, holding, perceiving;"  M.L.G. grabben "to  grab;" from P.Gmc. *grab;  E. grab "to take or grasp 
suddenly;" PIE base *ghrebh- "to seize"). 

lunar mansion 
  	
  	    
manzel-e mâh (#) 
 
Fr.: maison lunaire    

One of the 28 divisions of the sky, identified by the prominient stars in them, that the Moon passes 
through during its monthly cycle, as used in ancient Chinese, Hindu, and Arab astronomy/astrology. 

From O.Fr. mansion, from L. mansionem (nom. mansio) "a staying, a remaining, night quarters, station," 
from manere "to stay, abide" (Fr. maison, ménage; E. manor, mansion, permanent); cf. Pers. mân "house, 
home," mândan "to remain, stay, relinquish, leave;" Mid.Pers. mândan "to remain, stay;" O.Pers. mn- "to 
remain, dwell;" Av.  man- "to remain, dwell; to  wait;" Gk. menein "to remain;"  PIE base *men- "to remain, 
wait for." 

Manzel, from Ar. "dwelling,  habitation, mansion." 

lunar month 
  	  	
    
mâh-e mângi 
 
Fr.: mois lunaire    

The average time between successive new or full moons. Also called  synodic month,  lunation. 

  lunar;    month. 

lunar parallax 
  %  	    
didgašt-e mâh 
 
Fr.: parallaxe  lunaire    

The difference in the Moon's apparent celestial position as seen from the center of Earth and when it lies 
on the horizon for an observer at the surface. The  horizontal parallax of  the Moon. 

  lunar;    parallax. 

lunar phases 
  	     	    
simâhâ-ye mâh (#) 
 
Fr.: phases de la lune    

The various changes in the apparent shape of the Moon, because as the Moon orbits the Earth different 
amounts of its illuminated part are facing us. The phases of the Moon include: the new moon, waxing 
crescent, first quarter, waxing gibbous, full moon, waning gibbous, last quarter, waning crescent, and new 
moon again. 

  lunar;    phase. 

lunar probe 
  	
  	
    
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gomâne-ye mângi 
 
Fr.: sonde lunaire    

A probe for exploring and reporting on conditions on or about the Moon. 

  lunar;    probe. 

lunar year 
    	
    
sâl-e mângi 
 
Fr.: année lunaire    

A year based soley on the Moon's motion, containing 12 synodic months, each of 29.5306 days, that is a 
year of 354.3672 days. Used by Hebrews, Babylonians, Greeks, and Arabs. 

  lunar;    year. 

lunarite 
  
%    
lunârit (#) 
 
Fr.: lunarite    

The rocks that make up the bright portions of the lunar surface. 

From   lunar + ite a suffix  used to form the names of minerals, such as hematite and malachite. 

lunation 
  VW=>n!i    
mahâyand 
 
Fr.: lunaison    

The interval of a complete lunar cycle, between one new Moon and the next, that is 29 days, 12 hours, 44 
minutes, and 2.8 seconds. or 29.5306 days.  synodic month. 

M.E. lunacyon, from M.L.  lunation-. 

Mahâyand, literally "coming,  arrival of  the Moon," from mâh  moon + âyand "coming, arrival,"  present 
stem of âmadan "to come"; O.Pers. aitiy "goes;" Av. ay- "to go, to come," aiti "goes;" Skt. e- "to come 
near," eti "arrival;"  Gk ion " going,"  neut. pr.p. of ienai "to go;"  L. ire "to  go;" Goth. iddja "went,"  Lith. 
eiti "to go;"  Rus. idti "to go;"  from PIE base *ei- "to go, to walk." 

lunisolar calendar 
  	  	
-)    
gâhšomâr-e mângi-xorši 
 
Fr.: calendrier  luni-solaire    

A calendar whose date indicates both the Moon phase and the time of the solar year. Generally speaking, a 
lunisolar calendar inserts an entire 13th month. The reason is that the solar year has about 365.24 days, but 
12 lunar months only total 354 days, which is about 11 days short of a year. The most well-known 
lunisolar calendars are the Hebrew, Hindu, Tibetan, and Chinese. 
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From luni-, from  lunar, +  solar;  calendar. 

lunisolar precession 
  
  	
-)    
pišâyân-e mângi-xorši 
 
Fr.: précession lunisolaire    

 precession of the equator. 

From luni-, from  lunar, +  solar;  precession. 

Lupus 
      
Gorg (#) 
 
Fr.: Loup    

The Wolf. A constellation in the southern hemisphere, located at about 15h right ascension, 45° south 
decination. Abbreviation: Lup; genitive: Lupi. 

L. lupus "wolf," PIE *wlqwos/*lukwos; cf. Pers. gorg, as below; Gk. lykos; Albanian ulk; O.C.S. vluku; 
Rus. volcica; Lith. vilkas "wolf;" P.Gmc. *wulfaz (cf. O.S. wulf, O.N. ulfr, O.Fris., Du., O.H.G., Ger., E. 
wolf). 

Gorg "wolf," Aftari dialect varg, M.Pers. gurg, O.Pers. Varkana- "Hyrcania," district southeast of the 
Caspian Sea, literally "wolf-land," today Iran Gorgân; Khotanese birgga-; Sogdian wyrky; Av. vhrka-; 
Skt. vrka-. 

Lupus Loop 
        
gerdâl-e gorg 
 
Fr.: Boucle du Loup    

An large nonthermal radio source in the constellation  Lupus, identified as a very old supernova 
remnant. It is also an extended source of soft X-rays. 

 Lupus;  loop. 

lux 
  $    
luks (#) 
 
Fr.: lux    

SI unit of illumination equal to a luminous flux of 1 lumen per square meter. SI unit of luminous incidence 
or illuminance, equal to 1 lumen per square meter. 

From Gk. lux "light,"  lumen. 

Lyman continuum 
  %  	
    
peyvastâr-e Lyman (#) 
 
Fr.: continuum de Lyman    
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A spectrum that is continuous in the UV region with borders ranging from the visible  to 300 A and lower. 

  Lyman-alpha line;   continuum. 

Lyman ghost 
    	
    
parhib-e Lyman (#) 
 
Fr.: image fantôme de Lyman    

In spectroscopy, a false image of a spectral line formed by irregularities in the ruling of diffraction 
gratings. 

  Lyman-alpha line  ghost. 

Lyman series 
      	
    
seri-ye Lyman (#) 
 
Fr.: séries de Lyman    

A series of lines in the spectrum of hydrogen, emitted when electrons jump from outer orbits to the first 
orbit. The Lyman series lies entirely within  the ultraviolet region. The brightest lines are Lyman-alpha at 
1216 Å, Lyman-beta at 1026 Å, and Lyman-gamma at 972 Å. 

  Lyman-alpha line;   series. 

Lyman-alpha forest 
  
  	
-    
jangal-e Lyman-alpha (#) 
 
Fr.: forêt Lyman-alpha    

The appearance of many differentially redshifted Lyman-alpha absorption lines in a quasar's spectrum, 
caused by intervening hydrogen clouds along our line of sight to the quasar. 

  Lyman-alpha line; forest from  O.Fr. forest, probably from L.L./M.L.   forestem silvam "the outside 
woods," a term from the Capitularies of Charlemagne denoting "the royal forest;" perhaps via O.H.G. 
forst, from L. foris  "outside." 

Jangal "a wood, forest, a vast land with plenty of trees;" cf. Skt. jangala- "arid  , sparingly grown with 
trees and plants;"  Lyman-alpha line. 

Lyman-alpha line 
  )"   	
-    
xatt-e Lyman-âlfâ (#) 
 
Fr.: raie  Lyman-alpha    

The characteristic spectral line of atomic hydrogen associated with its lowest excited level. The 
corresponding wavelength is 1216 Å in the far ultraviolet. 

Theodore Lyman (1874-1954), an American physicist and spectroscopist, who made mportant 
contributions on diffraction  gratings and the wavelengths of extreme ultraviolet light, among other studies. 

Lyman-break galaxy 
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  $$
  	
    
kahkešân-e Lyman boridé 
 
Fr.: galaxie de la coupure de Lyman    

A star-forming galaxy at high redshift, which  is detected in the R and G filters but not in the U filter. At 
those high redshfits (above 2.5), the Lyman limit at 912 Å is shifted to the optical U band. 

  Lyman-alpha line; break, from M.E.  breken, O.E. brecan, from P.Gmc. *brekan (cf. Du. breken, 
O.H.G. brehhan, Ger. brechen), from PIE base *bhreg- "to break;"   galaxy. 

Kahkešân galaxy; boridé, p.p. of  boridan "to cut,"  from Mid.Pers. britan,  brinitan  "to cut off;"  Av. 
bry-, present tense brin- (only with suffix pairi-),  "to cut off;"  cf.  Skt. bhri- "to  hurt, injure," bhrinanti 
"they hurt." 

Lynx 
      
Siyâhguš (#) 
 
Fr.: Lynx    

The Lynx. A faint  constellation in the northern hemisphere that lies between  Auriga to the west and  
Ursa Major  to the east, at about 8h right ascension, 45° north decination. Abbreviation: Lyn; genitive: 
Lyncis. 

From L. lynx, from Gk.  lynx, probably from PIE *leuk-   light,  in reference to its gleaming eyes or its 
ability to see in the dark (cf. Lith.  luzzis, O.H.G. luhs, Ger. Luchs, O.E. lox, Du. los, Swed. lo "lynx"). 

Siyâhguš "lynx," literally  "black ear," from  siyâh "black," from  Mid.Pers. siyâ, siyâk, siyâvah "black," Av. 
sâma-, sayâva- "black, dark," cf. Skt. syama-, syava- "black, brown," Gk. skia "shadow" + guš "ear;" 
Mid.Pers. gôš "ear;" O.Pers. gauša-; Av. gaoša- "ear;" cf. Skt. ghosa- "noise, tumult," ghus- "to sound, cry 
or proclaim aloud." 

Lyot division 
  $      
šekâf-e Liyot (#) 
 
Fr.: division  de Lyot    

In Saturn's rings, the gap between rings B and C. 

Named after Bernard Lyot (1897-1952), French astronomer who discovered the division. He was also a 
distinguished solar observer and invented (1930) the  coronagraph;   division. 

Lyot filter 
        
pâlâye-ye Lyot (#) 
 
Fr.: filtre  de Lyot    

A type of narrow-band filter  consisting of a series of birefringent crystals and polarizers invented by the 
French astronomer Bernard Lyot (1897-1952) for isolating and observing significant wavelengths of solar 
light. 

  Lyot division;    filter. 
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Lyra 
  -
    
Cang (#) 
 
Fr.: Lyre    

The Lyre. A small, bright constellation in the northern hemisphere at about 19h right ascension, 40° 
declination. The brightest star in Lyra is  Vega. 

L. lyra, from Gk. lyra, a foreign word of uncertain origin. 

Cang "harp," frpm Mid.Pers. cang "harp." 

Lyrids 
  -

    
Cangiyân (#) 
 
Fr.: Lyrides    

A meteor shower that occurs between 18 and 24 April. Its radiant is in the constellation  Lyra. 

 Lyra +   -ids. 

Lysithea (Jupiter X) 
  %    
Lusitea (#) 
 
Fr.: Lysithéa    

The eleventh of Jupiter's known satellites; it is 36 km across and orbits Jupiter at a distance of about 
11,720,000 km with a period of 259 days. It was discovered by S. Nicholson in 1938. 

Lysithea was a daughter of Oceanus and one of Zeus' lovers. 

-meter 
  -
    
-sanj (#) 
 
Fr.: -mètre    

A combining form meaning "measure," used in the names of instruments measuring quantity, extent, 
degree. 

From Fr. -mètre;  meter. 

Suffix -sanj, present stem of sanjidan "to measure; to compare," from Mid.Pers. sanjidan "to weigh," from 
present tense stem sanj-, Av. anj- "to draw, pull;" Proto-Iranian *anj-. Other terms from this base in 
Pers.: lanjidan "to pull up," hanjidan, âhanjidan "to draw out," farhang "education, culture." 

-metry 
  -
    
-sanji (#) 
 
Fr.: -métrie    

A suffix with the meaning "the process of measuring." 
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  -meter + -y a suffix used in the formation of action nouns. 

-sanji, from sanj  -meter + -i  a suffix of verbal nouns. 

M star 
  %  M    
setâre-ye M (#) 
 
Fr.: étoile de type M    

A cool, red star of spectral type M with a surface temperatures of less than 3600 K. The spectra of M stars 
are dominated by molecular bands, especially those of TiO. Naked-eye examples are Betelgeuse and 
Antares. 

M, letter of alphabet,"   star. 

m.k.s. units 
  $  	.$.7.    
yekâhâ-ye m.k.s. 
 
Fr.: unités m.k.s.    

The international system of units based on the meter, kilogram, and second. 

M.k.s., the initials of meter, kilogram, and second;   unit. 

Mach number 
  .  	)    
adad-e Mach (#) 
 
Fr.: nombre de Mach    

The ratio of the speed of a moving object to the speed of sound in the medium through which the object is 
traveling. 

Named after the Austrian physicist Ernst Mach (1838-1916);   number. 

Mach's principle 
    	)    
parvaz-e Mach 
 
Fr.: principe  de Mach    

The local inertial frame and the inertia of any body results from the distribution of  all matter in the 
Universe. This principle has been neither confirmed nor refuted. 

  Mach number;   number. 

machine 
  	
    
mâšin (#) 
 
Fr.: machine    
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An apparatus consisting of interrelated parts with separate functions, used in the performance of some 
kind of work.  
A device that transmits or modifies force or motion. 

From M.Fr. machine "device, contrivance," from  L. machina "machine, fabric, device, trick,"  from Doric 
Gk. makhana, Attic Gk. mekhane "device, means," related to mekhos "means, expedient," from PIE 
*maghana- "that which enables," from base *magh- "to be able, have power" (cf. O.C.S. mogo "be able," 
O.E. mæg "I can"). 

Mâšin, loanword from Fr. 

MACHO 
  	-    
MACHO 
 
Fr.: MACHO    

A collective term for  objects that reside in the halo of a galaxy (in particular brown dwarfs) and which do 
not emit enough radiation to be detected from Earth. MACHOs can be spotted using the technique of  
microlensing. 

Acronym from Massive Astrophysical  Compact Halo Objects. 

Maclaurin series 
      	$
    
seri-ye Maclaurin 
 
Fr.: série de Maclaurin    

A   Taylor  series that is expanded about the reference point zero. 

Named after Colin Maclaurin (1698-1746), a Scottish mathematician. 

macro- 
  %-    
dorošt- (#) 
 
Fr.: macro-    

A combining form  meaning "large, long, great, excessive," used in the formation of compound words; 
opposite of   micro-. 

From Gk. makros "long, large," from PIE  base *mak-/*mek- "long, thin" (cf.  L. macer "lean, thin;"  O.N. 
magr, O.E. mæger "lean, thin"). 

Dorošt "large; rough, fierce," from  Mid.Pers. društ "harsh, coarse;" O.Pers. darš- "to dare," daršam (adv.) 
"mightily;"  Av.  darš- "to dare," darši-, daršita-  "bold, strong;"  cf. Skt. dhars- "to be bold, courageous, to 
attack," dhrsita- "bold, daring;"  Gk. thrasys "bold;"  O.E. durran; E. dare. 

macrocosm 
  %$
    
dorošt-keyhân 
 
Fr.: macrocosme    
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The great world or Universe; the Universe considered as a whole (opposed to  microcosm).  
A representation of a smaller unit or entity by a larger one, presumably of a similar structure. 

  macro-;   cosmos. 

macroscopic 
  %
$    
dorošt-binik 
 
Fr.: macroscopique    

Of or relating to scales large enough to be visible to the naked eye or under low order of magnification. 

  macro-;   -scope +   -ic. 

macroturbulence 
  %
$    
dorošt-âšubnâki 
 
Fr.: macroturbulence    

The broadening of a star's  spectral lines due to  Doppler  shifts from motions of  different parts of the 
star's atmosphere. 

  macro;   turbulence. 

Magellanic Clouds 
    	
    
Abrhâ-ye Magellan 
 
Fr.: Nuage de Magellan    

Two irregular satellite galaxies of our own Galaxy which  are visible from the Southern Hemisphere as 
misty patches in the night sky.  Large  Magellanic Cloud;    Small Magellanic Cloud. 

Magellanic named in honor of Ferdinand Magellan, the Portuguese navigator (c. 1480-1521), who 
undertook the first voyage around the world. The two Clouds were first described by Magellan's 
chronicler Pigafetta, after leaving the Strait of Magellan in 1520;   cloud. 

Magellanic stream 
    	
    
râbe-ye Magellani 
 
Fr.: courant magellanique    

A thin trail  of gas stretching from the Magellanic system towards our own Galaxy over about 150° on the 
sky. This gas consists primarily of neutral hydrogen and is thought to have originated from the Large and 
Small Magellanic Clouds as a result of tidal interactions with the Milky  Way. 

  Magellanic Clouds;    stream. 

Magellanic system 
  	
  	
    
râžmân-e Magellani 
 
Fr.: système magellanique    
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A system composed of the Magellanic Clouds and the Magellanic stream. 

  Magellanic Clouds;    system. 

magma 
  		    
mâgmâ (#) 
 
Fr.: magma    

Molten rock material that occurs below Earth's surface.  
Molten material both below and on top of the surface of a planet. 

From L. magma "dregs of an ointment," from Gk. magma "an ointment," from  root of massein "to knead, 
mold." 

Mâgma, loanword from Fr. 

magnesium 
  	
	    
manyeziom (#) 
 
Fr.: magnésium    

A metallic chemical element; symbol Mg.  Atomic number 12; atomic weight 24.305; melting  point about 
648.8°C; boiling point  about 1,090°C. The Scottish chemist Joseph Black recognized it as a separate 
element in 1755. In 1808, the English chemist Humphry Davy obtained the impure metal and in 1831 the 
French pharmacist and chemist Antoine-Alexandre Brutus Bussy isolated the metal in the pure state. 

The name originally used was magnium and was later changed to magnesium, which is derived from 
Magnesia, a district in the northeastern region of Greece called Thessalia. 

magnet 
  
 	*
%    
âhanrobâ (#), meqnâtis (#) 
 
Fr.: aimant    

An object that produces a magnetic field around itself. 

From L. magnetum (nom. magnes) "lodestone," from Gk. ho Magnes lithos "the Magnesian stone," from 
Magnesia region in Thessaly where magnetized ore was obtained. 

Âhanrobâ, literally  "iron attracting, iron robbing,"  from âhan  iron  + robâ agent noun of robudan, 
robâyidan "to attract, to grab, rob;" Av.  ur	 paiieinti  "to cause racking pain(?);" cf. Skt. rop- "to  suffer 
from abdominal pain," rurupas "to  cause violent pain," ropaná- "causing racking pain," rópi-  "racking 
pain;" L. rumpere "to break;"  O.E. reofan "to break, tear."  
Meqnâtis, from Ar., from  Gk., as above. 

magnetar 
  	
%    
magnetâr (#) 
 
Fr.: magnétar    

A highly magnetized neutron star with fields a thousand times stronger than those of radio pulsars. 
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From magnet, contraction of   magnetic + -(s)tar, from   star. 

magnetic 
  	*
% 	 *
% 
$    
meqnâtisi (#), meqnâti, âhanrobâyik 
 
Fr.: magnétique    

Of or pertaining to a magnet or magnetism. 

From   magnet +   -ic. 

Meqnâtisi, meqnâti, from meqnâtis  magnet; âhanrobâyik, from âhanrobâ  magnet +   -ik   -ic. 

magnetic bottle 
  "  	*
%    
botri-ye meqnâtisi (#) 
 
Fr.: bouteille  magnétique    

Any configuration  of magnetic fields used in the containment of a plasma during controlled thermonuclear 
reaction experiments. 

  magnetic; bottle, from O.Fr. bo(u)teille,  from L.L.  butticula dim.  of L. buttis "a cask." 

Botri, loan from E. bottle,  as above. 

magnetic bremsstrahlung 
  %	%  	*
%    
tormoztâbeš-e meqâtisi 
 
Fr.: rayonnement de freinage magnétique    

Same as  synchrotron radiation. 

  magnetic;   bremsstrahlung. 

magnetic cataclysmic binary 
  
  %  	*
%    
dorin-e gatluri-ye meqnâtisi 
 
Fr.: binaire  cataclysmique magnétique    

A cataclysmic binary in which  the white dwarf primary has a strong magnetic field that radically affects 
the accretion flow in the system.  polar 

  magnetic;   cataclysmic;   binary. 

magnetic constant 
    	*
%    
pâyâ-ye meqnâtisi (#) 
 
Fr.: constante magnétique    

A physical constant relating mechanical and electromagnetic units of measurement. It has the value of 4Q 
× 10-7 henry per meter. Also called the permeability of free space, or  absolute permeability. 
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 magnetic;  constant. 

magnetic declination 
  $  	*
%    
vâkil-e meqnâtisi 
 
Fr.: déclinaison magnétique    

In terrestrial magnetism, the difference between true north (the axis around which the earth rotates) and 
magnetic north (the direction the needle of a compass will point). 

 magnetic;  declination. 

magnetic dip 
  
  	*
%    
našib-e meqnâtisi 
 
Fr.: inclinaison magnétique    

In terrestrial magnetism, the angle that a magnetic needle makes with the horizontal plane at any specific 
location. Also called  inclination and  dip. 

 magnetic;  dip. 

magnetic dipole moment 
  %  #"  	*
%    
gaštâvar-e doqotbe-ye meqnâtisi 
 
Fr.: moment dipolaire magnétique    

Same as  magnetic moment. 

 magnetic;  dipole;  moment. 

magnetic field 
  	
  	*
%    
meydân-e meqnâtisi (#) 
 
Fr.: champ magnétique    

A field of force that is generated by electric currents, or, equivalently, a region in which magnetic forces 
can be observed. 

 magnetic;  field. 

magnetic field lines 
  )"  	
  	*
%    
xatthâ-ye meydân-e meqnâtisi (#) 
 
Fr.: lignes de champ magnétique    

Imaginary lines used for representing the strength and direction of a magnetic field. Charged particles 
move freely along magnetic field lines, but are inhibited by the magnetic force from moving across field 
lines. 

 magnetic;  field line. 
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magnetic field strength 
    	
  	*
%    
zur-e meydân-e meqnâtisi 
 
Fr.: intensité du champs magnétique    

Same as  magnetic intensity. 

  magnetic;   field;   intensity. 

magnetic flux 
    	*
%    
šâr-e meqnâtisi (#) 
 
Fr.: flux  magnétique    

A measure of the quantity of magnetism or magnetic field. It is a scalar quantity defined as the surface 
integral of the magnetic flux density. The SI unit of  magnetic flux is the weber. 

  magnetic;   flux. 

magnetic flux density 
  -    	*
%    
cagâli-ye šâr-e meqnâtisi (#) 
 
Fr.: densité du flux magnétique    

The magnetic flux per unit area of a magnetic field at right angles to the magnetic force. 

  magnetic;   flux;   density. 

magnetic helicity 
  -  	*
%    
picâri-ye meqnâtisi 
 
Fr.: hélicité  magnétique    

A quantity that measures the extent to which the magnetic field lines wrap and coil around each other. It is 
closely related to field line topology. Magnetic  helicity is defined by:  HM =  A . B dV, where A is the 
vector potential of the magnetic field and the integration is over a volume V.   helicity;   kinetic  helicity 

  magnetic;   helicity. 

magnetic inclination 
  $  	*
%    
darkil-e meqnâtisi 
 
Fr.: inclinaison  magnétique    

Same as  magnetic dip or   dip. 

  magnetic;   inclination. 

magnetic intensity 
  %
   	*
%    
tanuyi-e meqnâtisi 
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Fr.: intensité magnétique    

Strength of a magnetic field at a point, denoted H. The force which could be exerted on unit north 
magnetic pole situated at that point. Measured in oersteds. Same as  magnetic field strength. 

  magnetic;   intensity. 

magnetic moment 
  %  	*
%    
gaštâvar-e meqnâtisi (#) 
 
Fr.: moment magnétique    

1) The quantity obtained by multiplying  the distance between two magnetic poles by the average strength 
of the poles.  
2) A measure of the magnetic flux set up by the gyration of an electric charge in a magnetic field.  
3) In atomic and nuclear physics,  spin magnetic moment. 

  magnetic;   moment. 

magnetic monopole 
  %$#"  	*
%    
takqotbe-ye meqnâtisi (#) 
 
Fr.: monopôle magnétique    

A hypothetical particle that carries a single magnetic pole, in contrast to magnets which are north-south 
pole pairs. These massive particles (billions of times heavier than the  proton) are required by grand 
unified theories(  GUTs) to explain the actual matter content of the Universe, particularly the dominance 
of matter upon   antimatter. 

  magnetic;   monopole. 

magnetic monopole problem 
    %$#"  	*
%    
parâse-ye takqotbe-ye meqnâtisi 
 
Fr.: problème du monopôle magnétique    

A problem concerning the compatibility  of grand unified theories (  GUTs) with  standard cosmology. If 
standard cosmology was combined with grand unified theories, far too many  magnetic monopoles 
would have been produced in the early Universe. The  inflation hypothesis aims at explaining the 
observed scarcity of monopoles. The inflation has deceased their density by a huge factor. 

  magnetic;   monopole;   problem. 

magnetic permeability 
  %  	*
%    
tarâvâyi-ye meqnâtisi (#) 
 
Fr.: perméabilité magnétique    

The ratio of the magnetic induction to the external magnetic field causing the induction. 

  magnetic;   permeability. 
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magnetic pole 
  #"   	*
%    
qotb-e meqnâtisi (#) 
 
Fr.: pôle magnétique    

1) The region of a magnet toward which the lines of magnetic induction converge (south pole) or from 
which the lines of induction diverge (north pole).  
2) Either of the two points on the Earth's surface where the magnetic lines of force converge. They are not 
aligned with the geographical poles, but shift and do not lie exactly opposite of the other. 

  magnetic;   pole. 

magnetic pressure 
    	*
%    
fešâr-e meqnâtisi (#) 
 
Fr.: pression magnétique    

The pressure exerted by a magnetic field on the material that contains the field. 

  magnetic;   pressure. 

magnetic quantum number 
  .  $
%	  	*
%    
adad-e kuântomi-ye meqnâtisi (#) 
 
Fr.: nombre quantique magnétique    

In atomic physics, a quantum number that denotes the energy levels available within a subshell. 
Designated by the letter m, it is one of a set of quantum numbers which describe the unique quantum state 
of an electron. 

  magnetic;   quantum;   number. 

magnetic resonance 
    	*
%    
bâzâvâyi-ye meqnâtisi (#) 
 
Fr.: résonance magnétique    

A phenomenon exhibited by certain atoms whereby they absorb energy at specific (resonant) frequencies 
when subjected to alternating magnetic fields. 

  magnetic;   resonance. 

magnetic star 
  %  	*
%    
setâre-ye meqnâtisi (#) 
 
Fr.: étoile magnétique    

A star (usually of spectral type A) with  strong integrated magnetic field ranging up to 30,000 gauss. 

  magnetic;   star. 
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magnetic storm 
  %
  	*
%    
tufân-e meqnâtisi (#) 
 
Fr.: orage magnétique    

A temporary, worldwide  disturbance of the Earth's magnetic field by streams of charged particles from the 
Sun. Magnetic storms are frequently characterized by a sudden onset, in which the magnetic field 
undergoes marked changes in the course of an hour or less, followed by a very gradual return to normalcy, 
which may take several days. 

  magnetic;   storm. 

magnetic susceptibility 
  )  	*
%    
barxodgiri-ye meqnêtisi 
 
Fr.: susceptibilité magnétique    

A property of material defined by the ratio of the magnetization to the magnetic intensity. In other words, 
the magnetization per unit magnetic intensity. 

  magnetic;   susceptibility. 

magnetic tape 
  
  	*
%    
navâr-e meqnâtisi 
 
Fr.: bande magnétique    

A continuous, flexible ribbon  impregnated or coated with magnetic-sensitive material on which 
information (sound, images, data, etc.) may be recorded. 

  magnetic;   tape. 

magnetic-dipole radiation 
  %  #"  	*
%    
tâbeš-e doqotbe-ye meqnâtisi (#) 
 
Fr.: rayonnement du dipôle magnétique    

Radiation emitted by a rotating magnet. 

  magnetic;   dipole;   radiation. 

magnetics 
  	*
%$    
meqnâtik 
 
Fr.: magnétisme    

The study of magnetic phenomena, comprising magnetostatics and electromagnetism. 

From   magnetic +   -ics 

magnetism 
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  	*
%	
    
meqnâtmandi 
 
Fr.: magnétisme    

The science of magnetic phenomena, including the fields and forces produced by magnets and, more 
generally, by moving electric charges. 

N.L. magnetismus;  magnet + -ism a suffix  appearing in loanwords from Gk. denoting several senses, 
among which state or condition, principles, doctrines. 

Meqnâtmandi, from meqnât  magnet + -mand a possession suffix + -i noun suffix. 

magnetization 
  	*
%    
meqnâteš 
 
Fr.: magnétisation    

General: The process of magnetizing or the state of being magnetized.  
Electricity:  The magnetic moment per unit volume induced by an external magnetic field; measured in 
amperes per meter. 

Verbal noun of   magnetize (v.). 

magnetize (v.) 
  	*
%
    
meqnâtidan 
 
Fr.: magnétiser    

To make a magnet of, or impart the properties of a magnet to. 

From   magnet +   -ize. 

magneto- 
  	*
%- 	*
%-    
meqnât-, meqnâto- 
 
Fr.: magnéto-, magnét-    

The prefix form of    magnet, representing magnetic or magnetism in compound words, such as  
magnetogram,  magnetohydrodynamics. 

  magnet. 

magnetogram 
  	*
%
%    
meqnâtnegâšt 
 
Fr.: magnétogramme    

A graphic representation of solar magnetic field strengths and polarity. 

From   magneto- +   -gram. 
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magnetohydrodynamics (MHD) 
  	*
%--%
$    
meqnâtohidrotavânik 
 
Fr.: magnétohydrodynamique    

The dynamics of an ionized plasma in the non-relativistic, collisional case. In this description, charge 
oscillations and high frequency electromagnetic waves are neglected. It is an important field of 
astrophysics since plasma is one of the commonest forms of matter in the Universe, occurring in stars, 
planetary magnetospheres, and interplanetary and interstellar space. 

From   magneto- +   hydrodynamics. 

magnetometer 
  	*
%
    
meqnâtsanj 
 
Fr.: magnétomètre    

Any of a variety of  devices used to measure the strength and direction of a magnetic field. 

From   magneto- +   -meter. 

magneton 
  	
%
    
magneton (#) 
 
Fr.: magnéton    

Fundamental constant, first calculated by Bohr, for the intrinsic magnetic moment of an electron.  Bohr 
magneton. 

From   magnet +   -on. 

magnetopause 
  	*
%	    
meqnâtmarz 
 
Fr.: magnétopause    

The boundary layer between a planet's  magnetosphere and the  magnetic field of the  solar wind. 

From   magneto- + pause "break, cessation, stop," from M.Fr. pause, from L. pausa "a halt, stop, 
cessation," from Gk. pausis "stopping, ceasing," from pauein "to stop, to cause to cease." 

From meqnât- magnet + marz "frontier,  border, boundary," from Mid.Pers. marz "boundary;"  Av. 
marza- "border, district," marz- "to rub, wipe;" Mod.Pers. parmâs "contact, touching" (  contact), mâl-
, mâlidan "to rub;" PIE  base *merg- "boundary, border;" cf. L. margo "edge" (Fr. marge "margin"); 
P.Gmc. *marko; Ger. Mark; E. mark, margin. 

magnetosheath 
  	*
%
	    
meqnâtniyâm 
 
Fr.: magnétogaine    
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The region between a planet's magnetopause and the bow shock caused by the solar wind. 

From   magneto- + sheath, from O.E. sceað, scæð, from P.Gmc. *skaithiz (cf. M.Du. schede, Du. 
schede, O.H.G. skaida, Ger. Scheide "scabbard"). 

From meqnât- magnet + niyâm "sheath," from Proto-Iranian *nigma-, from  ni- "down;  into" 
(O.Pers./Av. ni- "down; into;"  cf. Skt. ni  "down," nitaram  "downward;"  Gk. neiothen "from below;"  E. 
nether; O.E. niþera, neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz; Du. neder, 
Ger. nieder; PIE *ni- "down,  below") + gma- "to go, to come" (Av.  gam- "to come; to go," jamaiti 
"goes;" O.Pers. gam- "to come; to go;" Mod./Mid.Pers. gâm "step, pace," âmadan "to come;" cf. Skt. 
gamati "goes;" Gk. bainein "to go, walk,  step;" L. venire "to come;" Tocharian A  käm- "to come;" O.H.G. 
queman "to come;" E. come; PIE root *gwem- "to go, come"); cf. Skt. nigamá- "insertion, incorporation." 

magnetosphere 
  	*
%    
meqnâtsepehr 
 
Fr.: magnétosphère    

The region around a celestial body in which the magnetic field of the body governs the physical 
phenomena. 

From   magnet +   sphere. 

magnetotail 
  	*
%	     
meqnâtdom 
 
Fr.: queue magnétique    

The portion of a planet's  magnetosphere which is pushed away from the Sun by the solar wind. Earth's 
magnetosphere extends about 65,000 km on the dayside but more than 10 times further. 

From   magneto- +   tail. 

magnification 
  
	    
bozorgnamâyi (#) 
 
Fr.: magnification    

The factor by which the angular diameter of an object is apparently increased when viewed through an 
optical instrument to that of the object viewed by the unaided eye. 

Verbal noun of   magnify (v.). 

magnifier 
  
	    
bozognemâ (#) 
 
Fr.: loupe    

A thing or device that magnifies. 

From   magnify (v.) + suffix  -ir. 
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Bozognemâ, agent noun of bozorg nemudan magnify (v.). 

magnify (v.) 
  
	
 
    
bozorg nemudan, bozorgidan 
 
Fr.: agrandir    

To increase the apparent size of, as a lens does. 

From O.Fr. magnifier, from  L. magnificare "esteem greatly, extol," from  magnificus "splendid," from 
magnus "great" + root of facere "to make." 

From bozorg "large, magnificient, great" + nemudan "to show." The first  element from Mid.Pers. vazurg 
"great, big, high, lofty;"  O.Pers. vazarka- "great;" Av. vazra- "club,  mace" (Mod.Pers. gorz "mace"); cf. 
Skt. vájra- "(Indra's) thunderbolt,"  vaja- "strength, speed;" L. vigere "be lively,  thrive," velox "fast, 
lively,"  vegere "to enliven," vigil  "watchful,  awake;" P.Gmc. *waken (Du. waken; O.H.G. wahhen; Ger. 
wachen "to be awake;" E. wake); PIE base *weg- "to be strong, be lively." The second element nemudan 
from Mid.Pers. nim	 dan, nimây- "to show," from  O.Pers./Av. ni- "down;  into" (Skt. ni  "down," nitaram 
"downward," Gk. neiothen "from  below," cf.  E. nether, O.E. niþera, neoþera "down, downwards, below, 
beneath," from P.Gmc. *nitheraz, Du. neder, Ger. nieder; PIE *ni-  "down, below")  + my- "to measure;" 
cf. Skt. mati "measures," matra- "measure;" Gk. metron "measure;" L. metrum; PIE base *me- "to 
measure."  
Bozorgidan infinitive  from bozorg + -idan. 

magnifying glass 
  
    
zarrebin (#) 
 
Fr.: loupe    

A lens or lens system that produces an enlarged virtual image of an object placed near its front focal point. 
  magnifier. 

Magnifying, verbal adj. of    magnify (v.);   glass. 

Zarrebin, from zarré  "a minute thing; particle  particle  + bin "seer; to see" (present stem of didan; 
Mid.Pers. wyn-; O.Pers. vain- "to see;" Av. van- "to see;" Skt. veda "I know;" Gk. oida "I  know," idein 
"to see;" L. videre "to see;" PIE base *weid- "to know, to see"). 

magnifying power 
  %
  
	    
tavân-e bozorgnemâyi (#) 
 
Fr.: grossissement    

The ratio between the focal lengths of the objective and ocular in a telescope. 

Magnifying, verbal adj. of    magnify (v.);   power. 

magnitude 
   #    
borz, qadr (#) 
 
Fr.: magnitude    
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A measure of brightness in astronomy on a  logarithmic scale in which  a difference of five magnitudes 
represents a difference of 100 times in brightness. In this scale the lower a magnitude, the brighter the 
object. The faintest magnitude reached by  unaided eye is 6. 

From L. magnitudo "greatness, bulk, size," from magnus "great," cognate with Pers. meh "great, large" 
(Mid.Pers. meh, mas; Av. maz-, masan-, mazant- "great, important," mazan- "greatness, majesty," 
mazišta- "greatest;" cf. Skt. mah-, mahant-; Gk. megas; PIE *meg- "great") + -tudo, suffix forming 
abstract nouns from adjectives and participles. 

Borz "height, magnitude" (it occurs also in the name of the mountain chain Alborz), related to boland 
"high," bâlâ "up,  above, high, elevated, height," berg "mountain, hill" (Mid.Pers.  buland "high;"  O.Pers. 
baršan- "height;" Av.  barz- "high, mount," barezan- "height;" cf. Skt. bhrant-  "high;"  L. fortis "strong" 
(Fr. & E. force); O.E. burg,  burh "castle, fortified  place," from P.Gmc. *burgs "fortress;"  Ger. Burg 
"castle," Goth. baurgs "city,"  E. burg, borough, Fr. bourgeois, bourgeoisie, faubourg); PIE base *bhergh- 
"high"). Qadr,  from Ar. 

magnitude scale 
  	      
marpel-e borzhâ 
 
Fr.: échelle de magnitudes    

A scale for measuring and comparing the brightness of astronomical objects. 

  magnitude;   scale. 

main 
  %    
parist 
 
Fr.: principal    

Chief in size, extent, or importance; leading; same as  principal. 

From M.E. meyn, mayn "strength, power," from O.E. mægen "power, strength, force," from P.Gmc. 
*maginam- "power,"  from *mag- "to  be able, have power." 

Parist "literally  "foremost"  (cf. Mid.Pers. frahist  "main, principal, first,  much"), from  par-, variant far-, 
Mid.Pers. fra-; O.Pers. fra- "forward,  forth;" Av.  fr "forth,"  pouruua- "first";  cf. Skt. p	 rva-  "first,"  pra- 
"before, formerly;"  Gk. pro; L.  pro; O.E. fyrst "foremost,"  superlative of fore, E. fore + -est superlative 
suffix, Mid.Pers. -ist, -išt-;  Av. -išta-,  cf. Skt. -istha-, Gk. -istos, O.H.G. -isto,  -osto, O.E. -st, -est, -ost; 

main beam 
    %    
lap-e parist 
 
Fr.: lobe principal    

Same as  main lobe. 

  main;   beam. 

main belt 
  $	 
  %    
kamarband-e parist 
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Fr.: ceinture principale    

The area between Mars and Jupiter where most of the asteroids in our Solar System are found. 

  main;   belt. 

main lobe 
    %    
lap-e parist 
 
Fr.: lobe principal    

The lobe in the reception pattern of a radio telescope that includes the region of the maximum received 
power. Also calle major lobe and main beam. 

  main;   lobe. 

Main Ring 
  3#  %    
halqe-ye parist 
 
Fr.: anneau principal    

A thin strand of material encircling  Jupiter; the main component in the planet's ring system of three parts. 
The diffuse innermost boundary begins at approximately 123,000 km. The main ring's outer radius is 
found to be at 128,940 km, 

  main;   ring. 

main sequence 
  %  %    
ršte-ye parist 
 
Fr.: séquence principale    

An evolutionary stage in the life of a star when it generates its energy by the conversion of hydrogen to 
helium via   nuclear fusion in  its core. Stars spend 90% of their life on the main sequence. On the  
Hertzsprung-Russell diagram it appears as a track running from top left (high temperature, high 
luminosity, high mass) to lower right  (low temperature, low luminosity,  low mass). 

  main;   sequence. 

Rešté "thread, line, rope, row," p.p. of reštan, risidan "to spin;" Mid.Pers. rištag  "rope, string, thread;" Av. 
uruuas- "to turn around," uruuasa- "vortex in water;" cf. Skt. vré- "an appellation of waters;" Gk. 
rhiknos "crooked;" Lith.  rišti  "tie, bind;"  O.H.G. rho "knee-bend;" parist main. 

main-sequence fitting 
  $   %  %    
sazkard-e reshteh-ye parist 
 
Fr.: ajustement par la séquence principale    

The method of determining the distance to a star cluster by overlaying its main sequence on the theoretical 
zero-age main sequence and noting the difference between the cluster's apparent magnitude and the zero-
age main sequence's absolute magnitude. 
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  main sequence;  fitting. 

main-sequence turnoff 
  %  %  %    
rahgašt-e rešte-ye parist 
 
Fr.: tournant  final de la séquence principale    

The point on the   Hertzsprung-Russell diagram of a star cluster at which stars begin to leave the  
main sequence and move toward the  red giant branch. The main-sequence turnoff is a measure of age; 
in general, the older a star cluster, the fainter the main-sequence turnoff. Same as  turnoff point. 

  main sequence;  turnoff point. 

major 
  	
    
mehin (#) 
 
Fr.: majeur    

Greater in size, extent, or importance. 

M.E. majour, from  O.Fr., from L. major,  irregular comparative of magnus "large, great," cognate with 
Pers. meh "large, great," as below. 

Mehin comparative and superlative of meh "great, large" (Mid.Pers. meh, mas; Av. maz-, masan-, mazant- 
"great, important," mazan- "greatness, majesty," mazišta- "greatest;" cf. Skt. mah-, mahant-; Gk. megas; 
PIE *meg- "great") + -in  superlative suffix. 

major axis 
    	
    
âse-ye mehin 
 
Fr.: grand axe    

The greatest diameter of an ellipse; it passes through the two foci. 

  major;   axis. 

major planet 
    	
    
sayyâre-ye mehin 
 
Fr.: planète majeure    

A name used to describe any planet that is considerably larger and more massive than the Earth, and 
contains large quantities of hydrogen and helium. Jupiter and Neptune are examples of major planets. 

  major;   planète. 

Maksutov telescope 
  
  	$%   %$       ~    
durbin-e Maksutof, teleskop-e ~ (#) 
 
Fr.: télescope de Maksutov    
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A reflecting telescope incorporating a deeply curved meniscus lens, which corrects the optical aberrations 
of the spherical primary mirror to give high-quality  images over a wide field of view 

Named for the Russian optical specialist Dmitri Maksutov (1896-1964), who developed the design;  
telescope. 

Malmquist bias 
  $    		$%    
varak-e Malmquist 
 
Fr.: biais  de Malmquist    

A selection effect in observational astronomy. If a sample of objects (galaxies, quasars, stars, etc.) is flux-
limited, then the observer will see an increase in average luminosity with distance, because the less 
luminous sources at large distances will not be detected. 

Named after the Swedish astronomer Gunnar Malmquist (1893-1982);  bias. 

Malmquist correction 
    		$%    
aršâyeš-e Malmquist 
 
Fr.: correction  de Malmquist    

A correction introduced into star counts distributed by apparent magnitude. 

  Malmquist bias;   correction. 

manage (v.) 
  

    
gonârdan 
 
Fr.: gérer    

To direct or control the use of; to exercise executive, administrative, and supervisory direction of. 

Probably from It. maneggiare "to handle, train (a horse)," from L.  manus "hand." 

Gonârdan, from Mid.Pers vinârtan,  variant vinâristan "to organize, arrange, put in order," from vi-  "apart, 
away from" (Av.  vi- "apart, away from, out;"  O.Pers. viy- "apart, away;" cf. Skt. vi- "apart, asunder, away, 
out;" L. vitare  "to avoid, turn aside") + âristan, ârâstan "to  arrange, adorn;" O.Pers. râs- "to be right, 
straight, true," râsta- "straight, true" (Mod.Pers. râst "straight, true"),  râd- "to prepare," Av.  râz- "to 
direct, put in line, set," Av. razan-  "order," Gk. oregein "to stretch out," L.  regere "to lead straight, guide, 
rule," p.p. rectus "right, straight," Skt. rji-  "to  make straight or right, arrange, decorate," PIE base *reg- 
"move in a straight line." 

management 
  
    
gonâreš 
 
Fr.: gestion    

The act or manner of managing; handling, direction, or control. 

Verbal noun of   manage (v.). 
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manager 
  
 

    
gonârgar, gonârandé 
 
Fr.: gestionnaire    

A person who manages; a person who has controls or directs an institution, a team, a division, or part it. 

Agent noun of   manage (v.). 

Mandelbrot set 
  
  	
%    
hangard-e Mandelbrot 
 
Fr.: ensemble de Mandelbrot    

A set of points in the complex plane, the boundary of which forms a fractal with varying  shapes at 
different magnifications. Mathematically,  it is the set of all C values for which the iteration zn+1 = zn2 + C, 
starting from z0 = 0, does not diverge to infinity. 

Discovered by Benoît Mandelbrot (1924-) a Polish-born French mathematician, best known as the "father 
of fractal geometry;"   set. 

manganese 
  	

    
manganez (#) 
 
Fr.: manganèse    

Metallic chemical element; symbol Mn.  Atomic number 25; atomic weight 54.938; melting  point about 
1,244°C; boiling point  about 1,962°C. 

The name derives from the Latin magnes for "magnet" since pyrolusite (MnO2) has magnetic properties. It 
was discovered by the Swedish pharmacist and chemist Carl-Wilhelm Scheele in 1774. 

Manganez, loan from Fr. 

manifold 
      
baslâ (#) 
 
Fr.: variété    

An abstract mathematical space in which every point has a neighborhood which resembles Euclidean 
space, but in which the global structure may be more complicated. 

O.E. monigfald (Anglian),  manigfeald (W.Saxon) "varied in appearance," from manig "many" + -feald 
"fold." 

Baslâ, from bas "many, much" (Mid.Pers. vas "many, much;" O.Pers. vasiy "at will,  greatly, utterly;"  Av. 
varmi "I wish," vasô, vas "at one's pleasure or will," from vas- "to will, desire, wish") + lâ "fold." 

mantle 
  )   
)  %    
1) rupuš (#); 2) gušté (#) 
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Fr.: manteau    

1) General: Something that covers, envelops, or conceals.  grain mantle;   plasma mantle.  
2) Geology: A major subdivision of  Earth's internal structure, located between the base of the crust and 
overlying the core. 

O.E. mentel "loose, sleeveless cloak," from L. mantellum "cloak," perhaps from a Celtic source. 

1) Rupuš "overgarment, cloak," from ru "surface, face; aspect; appearance" (Mid.Pers. rôy, rôdh "face;" 
Av. rao
a-  "growth,"  in plural  form "appearance," from raod- "to grow,  sprout, shoot;" cf. Skt. róha- 
"rising, height")  + puš "covering, mantle," from pušidan "to cover; to put on"  (Mid.Pers. pôšidan, pôš- "to 
cover; to wear;" cf. Mid.Pers. pôst; Mod.Pers. pust "skin, hide;" O.Pers. pavast- "thin clay envelope used 
to protect unbaked clay tablets;" Skt. pavásta- "cover," Proto-Indo-Iranian *pauast- "cloth").  
2) Gušté, from gušt "flesh, meat, pulp of fruit;"  Mid.Pers. gôšt "meat;" Av. gah- "to  eat;" cf. Skt. ghas- "to 
eat, devour," ghásati "eats" + nuance suffix -é. 

many-body problem 
    N 	    
parâse-ye N jesm 
 
Fr.: problème à N corps    

The mathematical problem of solving the equations of motions of any number of bodies which interact 
gravitationally. More  specifically, to find  their positions and velocities at any point in the future or the 
past, given their present positions, masses, and velocities. 

Many, from M.E. mani, meni, O.E. monig, manig;    body;   problem. 

map 
  ) 
# 
) 
#  $
    
1) (n.) naqšé; 2) (v.) naqšé bardâri kardan 
 
Fr.: 1) carte, plan;  2) cartographier    

1) A representation usually on a flat surface of an area of the Earth or a portion of the sky, showing them 
in their respective forms, sizes, and relationships.  
Math.: Same as  mapping.  
2) To make a map of; show or establish the features of, details of. 

Shortening of M.E. mapemounde "map of the world," from M.L.  mappa mundi "map of the world,"  first 
element from L. mappa "napkin, cloth" (said to be of Punic origin)  + L. mundi "of  the world,"  from 
mundus "universe, world." 

1) Naqšé "map," from naqš "painting, embroidering, carving," variant  of negâštan, negâr- "to paint," 
negâr "picture, figure," from  prefix ne- "down;  into" (O.Pers./Av. ni-  "down; into;"  cf. Skt. ni  "down," 
nitaram "downward;"  Gk. neiothen "from below;"  E. nether; O.E. niþera, neoþera "down, downwards, 
below, beneath," from P.Gmc. *nitheraz; Du. neder; Ger. nieder; PIE *ni-  "down, below")  + gâr, from 
kar-, kardan "to do, to make" (Mid.Pers. kardan;  O.Pers./Av. kar- "to do, make, build;"  Av. krnaoiti "he 
makes;" cf. Skt. kr- "to do, to make," krnoti  "he makes, he does," karoti "he makes, he does," karma "act, 
deed;" PIE base kwer- "to do, to make"). 

mapping 
  
#     
naqšé bardâri 
 
Fr.: cartographie    
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The process of producing a map.  
Math.: The operation of establishing correspondences between two sets in which one element of the 
second set is assigned to each element of the first set, as the expression y = x 2. Same as  function. 

Verbal noun of   map. 

Markab (/  Pegasi) 
  	$    
Markab 
 
Fr.: Markab    

A blue star of visual magnitude 2.49, the brightest in the constellation  Pegasus. Markab is a relatively 
hot star of   spectral type B9, with a total luminosity  about 200 times that of the Sun, a surface 
temperature of about 11,000 K, and a radius 4.3 times solar lying 140 light-years away. 

Markab seems to be a corruption of Mankab in the original Ar. name of this star Mankib al-faras (	 
$
) "the horse's shoulder," from mankib "shoulder" + faras "horse," referring to Pegasus in Gk. 
mythology. 

Markarian galaxy 
  $$
  	$
    
kahkešân-e Markarian (#) 
 
Fr.: galaxie de Markarian    

A galaxy with  abnormally strong emission in the ultraviolet continuum and broad emission lines arising in 
a bright, semi-stellar nucleus. 

Named after B. E. Markarian (1913-1985), an Armenian astronomer who made a catalog of such galaxies 
(1967-81);   galaxy. 

Mars 
  	    
Bahrâm (#) 
 
Fr.: Mars    

Fourth planet from Sun and the seventh largest. Mass 6.42 × 1026 g (0.11 Earth's); radius 3397 km. Mean 
distance from Sun 1.52 A.U.. Sidereal period 687 days; synodic period 779.9 days. Surface temperature 
248 K., rotational period 24h37m22s.6. Obliquity 23°59'. Atmosphere more than 90% CO2, traces of O2, 
CO, H2O. Two tiny satellites (Phobos and Deimos), both of which are locked in synchronous rotation with 
Mars. 

Late M.E., from L.  Mars the Roman god of war, Ares in Gk. mythology. 

Bahrâm, from Mid.Pers. Vahrâm, from Vahrân  "god of victory,"  from Av.  vrrana- "victory, breaking 
the defence, the god of victory." The first element vrra- "shield, defensive power," cf. Skt. vrtrá- 
"defence, name of a demon slain by Indra," Arm. vahagan name of a god (loanword from Iranian). The 
second elemnt na-, from Av., also O.Pers., jan-, gan- "to strike, hit, smite, kill" (jantar- "smiter");  cf. 
Mod.Pers. zadan, zan- "to strike, beat;" Mid.Pers. zatan, žatan; Skt. han- "to strike, beat" (hantar- "smiter, 
killer");  Gk. theinein "to strike,"  phonos "murder;" L. fendere "to strike, push;" Gmc. *gundjo  "war, 
battle;" PIE *gwhen- "to strike, kill." 

Mars Trojan 
  %  	    
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troyâ-yi-ye Bahrâm 
 
Fr.: trojan  de Mars    

An asteroid located at either of the stable Lagrangian points (L4 or L5) of the orbit of Mars 

  Mars;   Trojan  asteroids . 

mascon 
  	%    
jermtud 
 
Fr.: mascon    

A region on the surface of the Moon where the gravitational pull is slightly  higher than normal due to the 
presence of dense rock. 

Mascon, short for mass concentration 

Jermtud, from jerm "mass" + tud, tudé "heap, stack, tumulus." 

maser 
  	    
meyzer (#) 
 
Fr.: maser    

1) A source of very intense, narrow-band, coherent microwave radiation involving   stimulated emission, 
as in the  laser.  
2) A device that generates such radiation.  
3) In astronomy, maser emission detected from a number of molecules and associated with several 
environments: the vicinity of  newly forming  stars and  H II  regions (OH, water, SiO, and methanol 
masers); the circumstellar shells of evolved stars, i.e. red giants and supergiants (OH, water, and SiO 
masers); the shocked regions where supernova remnants are expanding into an adjacent molecular cloud 
(OH masers); and the nuclei and jets of active galaxies (OH and water masers). The hydroxyl radical (OH) 
was the first interstellar maser detected (Weinreb et al. 1963). 

Maser stands for Microwave Amplification  by Stimulated Emission of Radiation;    laser. 

maser emission 
      	    
gosil-e meyzeri (#) 
 
Fr.: émission maser    

An emission arising from the   maser process. 

  maser;   emission. 

mask 
  ) 	$ 
) 	  $   
    
1) mâsk (#); 2) mâsk zadan (#) 
 
Fr.: 1) masque; 2) masquer    
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1) Something that serves to cover or conceal.  
Electronics: A pattern used to control the configuration of conducting material deposited or etched onto a 
semiconductor chip.  
2) Electronics: To override one signal with a stronger one. 

From M.Fr. masque "covering to hide or guard the face," from It. maschera, from M.L.  masca "mask, 
specter, nightmare," of uncertain origin. 

1) Mâsk, loan from Fr., as above; 2) with verb zadan "to make, to do," originally "to  strike, beat; to do; to 
play an instrument" (Mid.Pers. zatan, žatan; O.Pers./Av. jan-, gan- "to strike, hit, smite, kill"  (jantar- 
"smiter"); cf.  Skt. han- "to strike, beat" (hantar- "smiter,  killer");  Gk. theinein "to  strike;" L. fendere "to 
strike, push;" Gmc. *gundjo "war,  battle;" PIE *gwhen- "to strike, kill"). 

masking 
  	$    
mâskzad 
 
Fr.:    

Computers: The process of specifying a number of values that allow extracting desired information from a 
set of characters or bits while suppressing the undesired information. 

Verbal noun of   mask. 

mass 
  	    
jerm (#) 
 
Fr.: masse    

A measure of the amount of material in an object, defined either by the inertial properties of the object or 
by its gravitational influence on other bodies. 

From O.Fr. masse "lump," from L. massa "kneaded dough, lump," from Gk. maza "barley cake, lump, 
mass, ball," related to massein "to knead." 

Jerm, from Ar. jirm. 

mass absorption coefficient 
  	  	  	    
hamgar-e daršm-e jermi 
 
Fr.: coefficient d'absorption  de masse    

A measure of the rate of absorption of radiation, expressed as the linear absorption coefficient divided by 
the density of the medium through which radiation is passing. 

  mass;  absorption;    coefficien. 

mass defect 
  $%    	    
kâst-e jerm 
 
Fr.: défaut de masse    
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The difference between the rest mass of an atomic nucleus (made up of protons and neutrons) and the sum 
of the masses of its individual protons and neutrons. The mass difference is equal to the released binding 
energy. Also called mass deficiency 

  mass;  defect. 

mass discrepancy 
  
	)
  	    
nâhamxâni-ye jerm 
 
Fr.: écart de masse    

For a cluster of galaxies, the apparent difference between the mass of the cluster obtained by using the 
virial theorem, and the mass inferred from the total luminosities of the member galaxies. 

  mass;  discrepancy. 

mass extinction 
  )	   
    
xâmuši-ye anbuh 
 
Fr.: extinction  en masse    

An event in the history of life  on Earth in which large numbers of species (sometimes more than 90% of 
some species) vanish in a relatively short period of time. In spite of controversy, it is generally recognized 
that there have been at least six major mass extinctions. These occurred in the late Cambrian (500 million 
years ago), in the late Ordovician (440 million years ago), in the late Devonian (365 million years ago), at 
the end of the Permian (245 million years ago), in the late Triassic (208 million years ago), and at the end 
of the Cretaceous (65 million years ago). 

  mass;  extinction. 

mass flow 
  %-
  	    
tacân-e jerm 
 
Fr.: écoulement de masse    

The mass of a fluid that passes a specified unit area in a unit amount of time. 

  mass;  flow. 

mass formula 
      	    
disul-e jerm 
 
Fr.: formule de masse    

An equation expressing the atomic mass of a nuclide as a function of its mass number and the atomic mass 
unit. 

  mass;  formula. 

mass fraction 
  )  	    
barxe-ye jerm 
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Fr.: fraction  de masse    

The fractional amount (by mass) of a given element or nuclide in a given composition. 

  mass;  fraction. 

mass function 
  $  	    
karyâ-ye jerm 
 
Fr.: fonction  de masse    

A numerical relation between the masses of the two components of a spectroscopic binary that provides 
information on the relative masses of the two stars when the spectral lines of only one component can be 
seen. If Mp is the mass of primary (whose spectrum is known), Ms is the mass of secondary, and i the 
inclination of  the orbit, the mass function is given by (Ms3. sin3i) / (Mp + Ms)2. 

  mass;  function. 

mass loss 
  %%  	    
dastraft-e jerm 
 
Fr.: perte de masse    

The outpouring of particles and gas from a star, occurring at varying rates and by a variety of processes 
throughout a star's lifetime.   Bipolar flows are believed to be due to mass loss by forming  protostars, 
while   massive stars lose their mass through powerful  stellar  winds. 

  mass;  loss. 

mass loss rate 
  
)   %%  	    
nerx-e dastraft-e jerm 
 
Fr.: taux de perte de masse    

The rate with which the   mass loss process takes place, usually expressed in  solar mass per year. 

  mass loss;  rate. 

mass number 
  .  	    
adad-e jermi (#) 
 
Fr.: nombre de masse    

The total number of neutrons and protons in the nucleus, i.e. the atomic weight. 

  mass;  number. 

mass outflow 
  %-
   	    
ostacân-e jerm 
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Fr.: écoulement de masse    

The flowing out of  mass through various processes from an object, for example in a star forming region or 
in a close binary. 

  mass;  outflow. 

mass shift 
  $   	    
kib-e jermi 
 
Fr.:    

The portion of the isotope shift which results from the difference between the nuclear masses of different 
isotopes. 

  mass;  shift. 

mass spectrometry 
  

    	    
binânsanji-ye jerm 
 
Fr.: spectrométrie de masse    

An analytical technique for identification  of chemical structures, determination of mixtures, and 
quantitative elemental analysis, in which ions are separated according to the mass/charge ratio and 
detected by a suitable detector. 

  mass;  spectrometry. 

mass spectrum 
  
  	    
binâb-e jerm (#) 
 
Fr.: spectre de masse    

A spectrum of charged particles, arranged in order of mass or mass-to-charge ratios.  mass 
spectrometry. 

  mass;  spectrum. 

mass transfer 
  %  	    
tarâvâž-e jerm 
 
Fr.: transfert  de masse    

The process in which the evolved member of a close binary system passes gaseous material to its 
companion star. 

  mass;  transfer. 

mass transport 
  %  	    
tarâbord-e jerm (#) 
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Fr.: transport  de masse    

In fluid  mechanics, the motion of a given amount of material carried by a fluid from one point to another. 

  mass;  transfer. 

mass-energy equivalence 
  	  	-$    
hamug-arzi-ye jerm-kâruž 
 
Fr.: équivalence masse-énergie    

The principle of intercoversion of mass and energy, described by the  mass-energy relation. 

  mass;  energy;   equivalence. 

mass-energy relation 
  
  	-$    
bâzâneš-e jerm-kâruž 
 
Fr.: relation  masse-énergie    

The famous equation proposed by Einstein as a consequence of his special theory of relativity describing 
the equivalence of mass and energy: E = mc2, where E is energy, m is the equivalent amount of mass, and 
c is the velocity of light. 

  mass;  energy;   relation. 

mass-luminosity ratio 
    	-%
    
vâbar-e jerm-tâbandegi 
 
Fr.: rapport  masse-luminosité    

The ratio of the mass of a system, expressed in solar masses, to its visual luminosity, expressed in solar 
luminosities. The Milky  Way Galaxy has a mass-luminosity ratio in its inner regions of about 10, whereas 
a rich cluster of galaxies such as the Coma Cluster has a mass-luminosity ratio of about 200, indicating the 
presence of a considerable amount of dark matter. 

  mass;  luminosity;    ratio. 

mass-luminosity relation 
  
  	-%
    
bâzâneš-e jerm-tâbandegi 
 
Fr.: relation  masse-luminosité    

A relationship between luminosity and mass for stars that are on the main sequence, specifying how bright 
a star of a given mass will be. Averaged over the whole main sequence, it has been found that L = M3.5, 
where both L and M are in solar units. This means, for example, that if the mass is doubled, the luminosity 
increases more than 10-fold. 

  mass;  luminosity;    relation. 

massive 
  	    
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porjerm (#) 
 
Fr.: massif    

Consisting of or forming a large mass. 

From M.Fr. massif (feminine massive) "bulky, solid,"  from O.Fr. masse "lump." 

Porjerm, from por  "full,  much, very, too much," (Mid.Pers. purr  "full;"  O.Pers. paru- "much, many;" Av. 
parav-, pauru-, pouru-, from  par- "to fill;"   PIE base *pelu- "full,"  from  *pel- "to  be full;"  cf. Skt. puru- 
"much, abundant; Gk. polus "many," plethos "great number, multitude;" O.E. full)  + jerm  mass. 

massive black hole 
  -  	    
siyahcâl-e porjerm 
 
Fr.: trou  noir massif    

A black hole with a mass between millions and billions of solar masses residing in galactic nuclei. The 
mass of this type of black holes represents about 0.2% of the bulge mass. When matter is swallowed by 
the black hole, this gives rise to the tremendous energetic phenomena observed in quasars and active 
galactic nuclei. 

  massive;  black hole. 

massive close binary 
  
  $  	    
dorin-e kip-e porjerm 
 
Fr.: binaire  serrée massive    

A   close binary system composed of two   massive stars. 

  massive;  close binary star. 

massive halo 
    	    
hâle-ye porjerm 
 
Fr.: halo massif    

Spheroidal distribution of dark matter surrounding a galaxy. 

  massive;  halo. 

massive star 
  %  	    
setâre-ye porjerm (#) 
 
Fr.: étoile massive    

A star whose mass is larger than approximately 10  solar masses. The  spectral types of massive stars 
range from about B3 (  B star) to O2 (  O star) and include   Wolf-Rayet stars as well as   Luminous 
Blue Variables. Massive stars are very rare; for each star of 20 solar masses there are some 100,000 stars 
of 1 solar mass. Despite this rarity, they play a key role in astrophysics. They are major sites of  
nucleosynthesis beyond oxygen and, therefore, are mainly responsible for the  chemical evolution of 
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galaxies. Due to their high ultraviolet flux  and powerful   stellar  winds, they bring about interesting 
phenomena in the  interstellar  medium, like   H II  regions,   turbulence,   shocks,  bubbles, and 
so on. Massive stars are progenitors of  supernovae ( type Ia,   type Ic and   type II),   neutron 
stars, and  black holes. The formation processes of massive stars is still an unresolved problem. For 
massive stars the  accretion time scale is larger than the  Kelvin-Helmholtz time scale. This means 
that massive stars reach the  main sequence while  accretion is still going on. 

  massive;  star. 

material 
  ) 	 	 
) 	    
1) (adj.) mâdeyi, mâddi; 2) (n.) mâdâl 
 
Fr.: 1, 2) matériel    

The substance or matter from which something is or can be made, or also items needed for doing or 
creating something.  
Note: Material usually means some definite kind, quality, or quantity of  matter, especially as intended for 
use: woolen material; a house built of good materials. 

From L.L. materialis  (adj.) "of  or belonging to matter," from L.  materia  matter +   -al. 

Mâdâl, from mâd, mâddé  matter + Pers. suffix   -al. 

materialism 
  ^>i    
mâddebâvari (#) 
 
Fr.: matérialisme    

Belief that physical matter is the only reality and that everything, including  thought, feeling, mind, and 
will,  can be explained in terms of matter and physical phenomena. 

N.L. materialismus;   material  + -ism. 

Mâddebâvari, from mâddé  matter + bâvari, from  bâvar "belief"  (Mid.Pers. wâbar "beleif;"  Proto-
Iranian *uar- "to  choose; to convince; to believe;" cf. Av. var-  "to choose; to convince" varna-, varana- 
"conviction, faith;"  O.Pers. v(a)r- "to choose; to convince;" Skt. vr- "to  choose," vara- "choosing"). 

materiality 
  	    
mâddigi 
 
Fr.: matérialité    

The state or quality of being material. 

  material;    -ity. 

mathematical expectation 
  	  	$   ~ ~  4    
omid-e mazdâhik, bayuseš-e ~, ~ riyâzi 
 
Fr.: espérance mathématique    
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In probability  and statistics, of a random variable, the summation or integration, over all values of the 
random variable, of the product of the value and its probability of occurrence. Also called   expectation, 
  expected value. 

  mathematics;  expectation. 

Omid "hope, expectation," from Mid.Pers. ômêd "hope;" bayuseš expectation. 

mathematics 
  	$ 4    
mazdâhik (#), riyâzi (#) 
 
Fr.: mathématique    

A broad-ranging field of  knowledge dealing with the systematic treatment of magnitude, relationships 
between figures and forms, and relations between quantities expressed symbolically. 

M.E. mathematic, from L. mathematica (ars), from  Gk. mathematike (tekhne) "mathematical science," 
from mathema (gen. mathematos) "science, knowledge," (+ -ike,  -ics), related to manthein "to learn, to 
know" from  PIE base *men- "to think," (cf. Av.  mazdh- "memory," as below, Lith. mandras "wide-
awake," O.C.S. madru "wise, sage," Goth. mundonsis "to look at," Ger. munter "awake, lively"). 

Mazdâhik, from Av. mazdh- "memory," mazd- "wisdom," mazda- "what must be borne in mind;" 
from PIE base *men- "to think," as above; cf. Skt. medh- "mental power, wisdom, intelligence;" Gk. 
manthein, mathematike, as above.  
Riyâzi, loan from Ar. riyâZî,  riyâZîyat. 

matrix 
  	%    
mâtris (#) 
 
Fr.: matrice    

An orderly array of numbers, algebraic symbols, or mathematical functions, especially when such arrays 
are added and multiplied according to certain rule; e.g.  Jordan matrix 

From O.Fr. matrice, from L.  matrix (gen. matricis) "pregnant animal,"  in L.L.  "womb," also "source, 
origin," from  mater (gen. matris) "mother;" akin  to Pers. mâdar "mother." 

Mâtris, loan from Fr.,  as above. 

matrix calculus 
  	$  	%    
afmârik-e mâtrishâ 
 
Fr.: calcul  matriciel    

The treatment of matrices whose entries are functions. 

  matrix;   calculus. 

matter 
  ^>i    
mâddé (#) 
 
Fr.: matière    
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Physical or corporeal substance in general, whether solid, liquid, or gaseous, especially as distinguished 
from incorporeal substance, as spirit or mind, or from qualities, actions, and the like.  
Whatever has size and shape, is solid and tangible, takes up space.  
Anything that contains mass.  material. 

M.E. mater(e), materie, from O.Fr. mat(i)ere, materie, from  L. materia "substance from which something 
is made," also "hard inner wood of a tree," from mater "mother;" PIE base *mater-, see below. 

Mâddé, variant mâyé "substance, essence; quantity, amount;" Mid.Pers. mâtak/mâdak "substance, the 
essential element of anything; materials," from mât, mâd "mother; substance" (see E. matter, as above), 
from O.Pers./Av. mtar- "mother;" cf. Ossetic mad/madae "mother;" Khotanese mâta "mother;" Skt. 
mtár- "mother;" Gk. meter, mater; L. mater (Fr. mère, Sp. madre); O.E. môdor from P.Gmc. *mothær 
(O.S. modar, Dan. moder, Du. moeder, Ger. Mutter); Lith. mote "wife."  
 
Note: Ar. mâddat is borrowed from Mid.Pers. mâdak, as above, and Arabicized through association with 
madda "to extend." 

matter era 
  
  ^>i    
dowrân-e mâddé (#) 
 
Fr.: ère dominée par la matière    

A critical  change in the history of the Universe, which occurred after the radiation era, when the density of 
energy contained within matter exceeded the density of energy contained within radiation. This transition 
started about 5000 years after the Big Bang, when the temperature had fallen to 3 x 104 K. Later, 380 000 
years after the Big Bang, when the temperature was 3000 K, matter and radiation were no longer coupled 
together and the Universe became transparent. 

  matter;   era. 

matter-dominated Universe 
  %  ^>i-    
giti-ye mâdde-jiré 
 
Fr.: Univers dominé par la  matière    

A Universe in which the matter energy density provides most of the total energy density. 

  matter; dominated, from dominate, from L. dominatus p.p. of dominari  "to rule,"  from dominus "lord," 
PIE base *dem- "house, houshold," cf. Gk. doma "house," Skt. dám- "house," Av. dam-, dmâna- "house," 
Arm. tun "house," Lith.  nâmas "house," O.S. domu "house;"  universe. 

Giti  universe; mâddé  matter; ciré "dominant;  powerful; victorious,"  Mid.Pers. cêr "victorious, 
brave," Av. cirya-  "able, brave." 

Maunder minimum 
  $	 
  	6
    
kamine-ye Maunder 
 
Fr.: minimum de Maunder    

One of the prolonged periods of very low sunspot activity, from A.D.  1645 to 1715. 

After the British  astronomer Edward Walter Maunder (1851-1928) who, along with Gustav Spörer of 
Germany, first called attention to it;   minimum. 
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maximum 
  
    
bišiné (#) 
 
Fr.: maximum    

The greatest value attained (or attainable) by a function; the opposite of minimum. 

From L. maximum, neuter of maximus "greatest," superlative of magnus "great, large" cognate with Pers. 
meh "great, large" (Mid.Pers. mah, mas; Av. maz-, masan-, mazant- "great, important," mazan- "greatness, 
majesty," mazišta- "greatest;" cf. Skt. mah-, mahant-; Gk. megas; PIE *meg- "great"). 

Bišiné, from biš "much, more; great" (from Mid.Pers.  veš "more, longer; more frequently," related to vas 
"many, much" (Mod.Pers. bas); O.Pers. vasiy "at will, greatly, utterly;"  Av. varmi "I wish,"  vasô, vas "at 
one's pleasure or will," from vas- "to will,  desire, wish") + -in  superlative suffix + -é nuance suffix. 

maximum entropy method (MEM) 
     %  
    
raveš-e dargâšt-e bišiné 
 
Fr.: méthode d'entropie maximum    

A deconvolution algorithm  which functions by minimizing  a smoothness function in an image. The MEM 
seeks to extract as much information from a measurement as is justified by the data's signal-to-noise ratio. 

  maximum;   entropy;   method. 

maximum likelihood 
    
    
šodvâri-ye bišiné 
 
Fr.: maximum de vraisemblance    

A statistical procedure based on choosing the value of the unknown parameter under which the probability 
of obtaining an observed sample is highest. 

  maximum;   likelihood. 

maxwell 
  	$    
maxwell 
 
Fr.: maxwell    

The unit of magnetic flux. The flux  through 1 square cm normal to a magnetic field of 1 gauss. 

After James Clerk Maxwell (1831-1879), British  outstanding physicist, who made fundamental 
contributions to electromagnetic theory and the kinetic theory of gases. 

Maxwell gap 
    	$    
gâf-e Mawxell 
 
Fr.: division  de Maxwell    
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A division  in Saturn's ring in the outer part of the C ring. It is about 87500 km from Saturn's center and is 
500 km wide. The gap was discovered in 1980 by Voyager 1. 

Not discovered by J. C. Maxwell, but named in his honor;   maxwell;   gap. 

Maxwell's demon 
    	$    
pari-ye Maxwell 
 
Fr.: démon de Maxwell    

A thought experiment meant to raise questions about the possibility of violating the second law of 
thermodynamics. A wall separates two compartments filled with gas. A little "demon"  sits by a tiny trap 
door in the wall. He is able to sort hot (faster) molecules from cold molecules without expending energy, 
thus bringing about a general decrease in entropy and violating the second law of thermodynamics. The 
paradox is explained by the fact that such a demon would still need to use energy to observe and sort the 
molecules. Thus the total entropy of the system still increases. 

Named after James Clerk Maxwell (  maxwell), who first  thought of this experiment; demon, from L. 
dæmon "spirit," from Gk. daimon "deity,  fate, fortune." 

Pari "a good genius, a fairy," from  Mid.Pers. parîk "sorceress, witch;" from Av.  pairik- "sorceress, 
witch." 

Maxwell's equations 
  	  	$    
hamugešhâ-ye Maxwell 
 
Fr.: équations de Maxwell    

Four classical equations of electromagnetic theory which give the relations between magnetizing force H, 
electric field strength E, magnetic induction B, electric displacement D, conduction current density J, and 
electric charge density F, in a medium. 

  maxwell;   equation. 

Maxwell's rule 
  
  	$    
razan-e Maxwell 
 
Fr.: règle de Maxwell    

Every part of a deformable electric circuit tends to move in such a direction as to enclose the maximum 
magnetic flux. 

  maxwell;   rule. 

Maxwell-Boltzmann  distribution 
    	$-%	   
    
vibâžš-e Maxwell-Boltzmann 
 
Fr.: distribution  de Maxwell-Boltzmann    

The distribution law for  kinetic energies (or, equivalently, speeds) of molecules of an ideal gas in 
equilibrium at a given temperature. 
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  maxwell;   Boltzmann's constant;   distribution. 

Möbius band 
  
  	    
bând-e Möbius 
 
Fr.: ruban de Möbius    

A surface with only one side, made by putting a simple twist in a long, rectangular strip of paper, then 
pasting the ends together. 

After the German astronomer and geometer August Ferdinand Möbius (1790-1868);  band. 

Mössbauer effect 
   C   	6    
oskar-e Mössbauer 
 
Fr.: effet Mössbauer    

The resonant and recoil-free emission and absorption of gamma rays by atoms bound in a solid form. 

Named after Rudolf Mößbauer (1929-), a German physicist who studied gamma rays from nuclear 
transitions, and discovered this phenomenon in 1957;  effect. 

mean 
  	

    
miyângin (#) 
 
Fr.: moyen    

Of n numbers a1, a2, ..., an, the arithmetic mean is defined as: (a1 + a2 + ... + an)/n.  
The geometric mean: (a1.a2. ... .an)1/n 

From O.Fr. meien, from L. medianus "of or that is in the middle,"    median. 

Miyângin "the middle;  middle-sized; the middle pearl in a string," from miyân   middle + -gin a suffix 
forming adjectives of possession. 

mean anomaly 
  

   	

    
nâsâni-ye miyângin 
 
Fr.: anomalie moyenne    

The angle between the periapsis of an orbit and the position of a hypothetical body that orbits in the same 
period as the real one but at a constant mean angular velocity. 

  mean;  anomaly. 

mean daily motion 
  
   
  	

    
jenbeš-e ruzâne-ye miyângin (#) 
 
Fr.: mouvement diurne moyen    

The average movement of a body along its orbit in one day, usually expressed in degrees. 
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  mean;  diurnal;     motion. 

mean element 
  
  	

    
bonpâr-e miyângin 
 
Fr.: élément moyen    

An element of an adopted reference orbit that approximates the actual, perturbed orbit. Mean elements 
may serve as the basis for calculating perturbations. 

  mean;  element. 

mean equator 
  	  	

    
hamugâr-e miyângin 
 
Fr.: équateur moyen    

The orientation the Earth's equator would have if the nutation was subtracted. 

  mean;  equator. 

mean equinox 
  	
  	

    
hamugân-e miyângin 
 
Fr.: équinoxe moyen    

A fictitious  equinox whose position is that of the vernal equinox at a particular epoch with the effect of 
nutation removed. 

  mean;  equinox. 

mean free path 
        	

    
puyeš-e âzâd-e miyângin (#) 
 
Fr.: libre  parcours moyen    

Mean distance which a particle (atom or molecule) moves between two successive collisions with other 
particles. 

  mean;  free;    path. 

Puyeš, verbal noun of puyidan "to run, trot; wander," from Mid.Pers. pôy-, pwd- "to run;"  cf. Gk. speudein 
"to hasten;" Lith. spudinti;  âzâd free; miyângin   mean. 

mean life 
  %   	

    
zist-e miyângin 
 
Fr.: vie moyenne    

The average amount of time an unstable radioisotope exists before it decays, It is equal to 1.44 times the 
half-life. 
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  mean;  life. 

mean molecular weight 
  
   	$   	

    
vazn-e molekuli-ye miyângin (#) 
 
Fr.: poids moléculaire moyen    

The total atomic or molecular weight divided by the total number of particles. For instance, the mean 
molecular weight of a plasma of pure ionized 4He would be 4 (the atomic mass number) divided by 3, the 
total number of particles (1 nucleus plus 2 electrons), i.e. 4/3. 

  mean;  molecular;    weight. 

mean moon 
  	  	

    
mâh-e miyângin (#) 
 
Fr.: lune moyenne    

A fictitious  Moon that has the same average motion as the true Moon but that is not subject to any 
gravitational perturbations by other bodies. 

  mean;  moon. 

mean motion 
  
   	

    
jonbeš-e miyângin (#) 
 
Fr.: mouvement moyen    

The average angular velocity of a satellite in an elliptical orbit. 

  mean;  motion. 

mean parallax 
  %  	

    
didgašt-e miyângin 
 
Fr.: parallaxe  moyenne    

The parallax, derived by means of statistical studies of brightness and motions, for a large group of stars 
whose individual parallaxes cannot be measured. 

  mean;  parallax. 

mean place 
    	

    
jâ-ye miyângin 
 
Fr.: position  moyenne    

An object's celestial position as determined for a given mean equator and equinox.  mean position. 

  mean;  place. 
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mean pole 
  #"   	

    
qotb-e miyângin 
 
Fr.: pôle moyen    

The direction of the Earth's axis at a particular epoch if the nutation is ignored. 

  mean;  pole. 

mean position 
  
  	

    
neheš-e miyângin 
 
Fr.: position  moyenne    

Same as  mean place. 

  mean;  position. 

mean profile 
    	

    
farâpâl-e miyângin 
 
Fr.: profil  moyen    

The shape of a pulsar's pulse as determined by averaging several pulses. 

  mean;  profile. 

mean sideral time 
  	
  )%  	

    
zamân-e axtari-ye miyângin (#) 
 
Fr.: temps sidéral moyen    

The hour angle of the mean equinox for a given observer. 

  mean;  sideral;    time. 

mean solar day 
    )  	

    
ruz-e xoršidi-ye miyângin (#) 
 
Fr.: jour  solaire moyen    

The average length of the apparent solar day. In other words, the interval between successive transits of 
the mean Sun for a given observer. 

  mean;  solar;    day. 

mean solar time 
  	
  )  	

    
zamân-e xoršidi-ye miyângin (#) 
 
Fr.: temps solaire moyen    
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The time since the mean Sun crossed the meridian with 12 hours added to make the day begin at midnight. 

  mean;  solar;    time. 

mean spectrum 
  
  	

    
binâb-e miyângin 
 
Fr.: spectre moyen    

A plot of the mass-to-charge ratio of elementary particles, sorted by their isotopic mass. 

  mean;  spectrum. 

mean Sun 
  )  	

    
xoršid-e miyângin (#) 
 
Fr.: Soleil moyen    

A hypothetical Sun that moves along the ecliptic at a uniform rate equal to the average motion of the real 
Sun. 

  mean;  sun. 

measure 
  ) 
 
) 
 %
    
1) (n.) andâzé (#); 2) (v.) andâzé gereftan (#) 
 
Fr.: 1) mesure; 2) mesurer    

1) A unit or standard of measurement; the act or process of ascertaining the extent, dimensions, or quantity 
of something; measurement.  
2) To use standard units to determine the magnitude, extent, size, etc. of something. The quantity obtained 
by such a process. 

From O.Fr. mesurer, from L.L. mensurare "to measure," from L.  mensura "a measuring, a thing to 
measure by," from mensus, p.p. of metiri "to measure,"  meter. 

1) Andâzé "measure," from Mid.Pers. andâzag, handâcak "measure," handâxtan, handâz- "to measure," 
Manichean Mid.Pers. hnds- "to measure," Proto-Iranian *hamdas-, from ham-,  com-, + *das-  "to heap, 
amass;" cf. Ossetic dasun/dast "to heap up;" Arm. loanword dasel "to arrange (a crowd, people)," das 
"order, arrangement,"  
2) Andâzé gereftan, compound verb, literally "to take measure," from andâzé, as above, + gereftan "to 
take, seize" (Mid.Pers. griftan; Av./O.Pers. grab- "to  take, seize;" cf. Skt. grah-, grabh- "to seize, take," 
graha "seizing, holding, perceiving;"  M.L.G.  grabben "to grab;" from P.Gmc. *grab;  E. grab "to  take or 
grasp suddenly;" PIE base *ghrebh- "to seize"). 

measurement 
  
    
andâzegiri (#) 
 
Fr.: mesure    

The act of measuring; a measured quantity. 
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Verbal noun of   measure. 

measurement uncertainty 
  
%%  
    
nâtâštigi-ye andâzegiri 
 
Fr.: incertitude  de mesure    

The interval within  which lies the actually measured value of a physical quantity and the true value of the 
same physical quantity. 

  measurement; uncertainty, from negation prefix un- +   certainty. 

mechanical equivalent of heat 
  	  	$
$  	    
ham-arz-e mekâniki-ye garmâ (#) 
 
Fr.: équivalent mécanique de chaleur    

Same as  Joule's constant. 

Mechanical, adj. of   mechanics;   equivalent;   heat. 

mechanical mixing 
  	  	$
$    
âmizeš-e mekâniki 
 
Fr.: mélange mécanique    

Any mixing  process that utilizes the kinetic energy of relative fluid motion. 

mechanics 
  	$
$    
mekânik (#) 
 
Fr.: mécanique    

A branch of physics that deals with motion and the action of forces on bodies. 

From mechanic, from L. mechanicus, from Gk. mekhanikos "an engineer," also "inventive," literally 
"pertaining to machines" (adj.), from mekhane  machine +   -ics. 

Mekânik, loan from Fr. 

mechanism 
  --$    
sâzokâr (#) 
 
Fr.: mécanisme    

The structure or arrangement of parts of a machine or similar device, or of anything analogous.  
The agency or means by which an effect is produced or a purpose is accomplished. 

From Mod.L. mechanismus, from Gk. mekhane,  machine. 
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Sâzokâr, literally "making and working,"  from sâz "apparatus; (musical) instrument," from sâzidan, sâxtan 
"to build, make, fashion; to adapt, adjust, be fit" (from Mid.Pers. sâxtan, sâz-, Manichean Parthian s'c'dn 
"to prepare, to form;" Av.  sak- "to understand, to mark," sâcaya- (causative) "to teach") + kâr "work," 
from kardan "to do, to make" (Mid.Pers. kardan;  O.Pers./Av. kar- "to do, make, build;"  Av. krnaoiti "he 
makes;" cf. Skt. kr- "to do, to make," krnoti  "he makes, he does," karoti "he makes, he does," karma "act, 
deed;" PIE base kwer- "to do, to make"). 

median 
  	
    
miyâné (#) 
 
Fr.: médiane    

Statistics: The middle value in a sample sorted into ascending order. If the sample contains an even 
number of values, the median is defined as the mean of the middle two.  
Geometry: The line from a vertex of a triangle to the midpoint of the opposite side. 

From M.Fr. médian, from L.  medianus "of the middle," from medius "middle;"  akin to Pers. middle,  
medium,  meddle; from PIE *medhyo-, from  base *me- "between;"   medium. 

Miyâné from miyân  middle + -é nuance suffix. 

medium 
  		    
madim 
 
Fr.: milieu    

An intervening substance through which an effect is produced; surrounding objects, conditions, or 
influences; environment.   interstellar  medium. 

From L. medium, from neut. of adj. medius "middle," from  PIE *medhyo- "middle;"  cf. Av.  ma
ma- 
"middle," as below. 

Madim, from Av.  ma
ma- [adj.] "middle, being in  the middle; middling,  of a middling size or quality," 
mai
im  "in the midst of,"  mai
yna- "the middle;" cf.  Skt. mádhya- "middle;" Gk.  messos; Goth. midjis; 
O.E. midd "middle;"  O.C.S. medzu "between," Arm. mej "middle;" L. medium, as above.  
voir relation avec intermediate 

mega- 
  	-    
megâ- (#) 
 
Fr.: méga-    

1) Prefix, often meaning "large, great."  
2) Prefix meaning 106. 

From Gk. megas "great, large, mighty," from PIE *meg- "great;"  cf. L. magnus, Goth. mikils, O.E. micel. 

megaparsec (Mpc) 
  	$    
megâpârsek (#) 
 
Fr.: mégaparsec    
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A unit of distance equal to a million parsecs, or 3.26 million light-years. 

  mega-;   parsec. 

megaton 
  	%
    
megâton (#) 
 
Fr.: megatonne    

A unit of explosive  force equal to one million metric tons of TNT.  1 megaton = 4.2 x 1022 ergs = 4.2 x 
1015 joules. 

  mega-;   ton. 

Megrez (E Ursae Majoris) 
  	*    
maqrez (#) 
 
Fr.: Megrez    

One of the seven stars of the  Big Dipper, which links  Ursa Major's tail to the Bear's hindquarters. 
Megrez is the dimmest of the Big Dipper stars at magnitude +3.3. It is an A3 dwarf, about 20 times more 
luminous that the Sun, lying 81 light-years away. 

From Ar. al-Maghriz(	*) "the root, base, bottom" (of the Bear's tail). 

melt 
  )%
 
    
godâxtan, godâzidan (#) 
 
Fr.: fondre    

(v.int.) To become liquefied by warmth  or heat, as ice, snow, butter, or metal. (v.tr.) To reduce to a liquid 
state by warmth or heat; to fuse. 

M.E. melten, O.E. meltan "become liquid;" cf. O.N.  melta "to digest;" Gk. meldein "to melt,"  L. mollis 
"soft, mild." 

Godâxtan, godâz- "to melt," from Mid.Pers. vitâxtan,  vitâcitan "to melt,"  from Av.  vi-taxti-  "flowing 
away, melting," from vi-  "apart, away from, out" (O.Pers. viy- "apart, away;" cf. Skt. vi-  "apart, asunder, 
away, out;" L. vitare "to  avoid, turn aside") + tak- "to run, to flow,"   tacip- "flowing water,"  tacinti 
(3pl.pers.act.) "to flow,"  tacar- "course," tacan "current, streaming;" Mod.Pers. tâz-, tâxtan "to run; to 
hasten; to assault," tâzi "swift (greyhound)," tak "running, rush;" Mid.Pers. tâz-, tâxtan "to  flow, to cause 
to walk," tc- "to  flow, to  walk," tag "running,  attack," tâzig "swift,  fast;" Khotanese ttajs- "to flow,  to 
walk;" cf.  Skt. tak- to rush, to hurry," takti "runs;"  O.Ir. tech- "to flow;"   Lith. teketi "to  walk, to flow;" 
O.C.S. tešti "to walk, to hurry;"  Tokharian B cake "river;"  PIE base *tekw- "to run; to flow." 

melting point 
  
#"      
noqte-ye godâz (#) 
 
Fr.: point  de fusion    

The temperature at which a solid changes to a liquid. 
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  melting;   point. 

member 
  	
    
hamvand (#) 
 
Fr.: membre    

A person or a thing that is part of a group body; e.g. a star which belongs to a cluster. 

From M.E., from O.Fr. membre, from L.  membrum "limb, member of the body, part." 

Hamvand, literally "linked,  joined together, from ham- "together, with;  same, equally, even" (Mid.Pers. 
ham-, like L. com- and Gk. syn- with neither of which  it is cognate. O.Pers./Av. ham-, Skt. sam-; also 
O.Pers./Av. hama- "one and the same," Skt. sama-, Gk. homos-; originally identical with PIE numeral 
*sam- "one," from *som-.  The Av. ham- appears in various forms: han- (before gutturals, palatals, dentals) 
and also hem-, hen-) + vand "joined, tied," from bastan, vastan "to bind, shut" (O.Pers./Av. band- "to 
bind, fetter," banda- "band, tie" (cf.  Skt. bandh- "to bind, tie, fasten;" PIE *bhendh- "to  bind;" Ger. 
binden; E. bind). 

membership 
  	
    
hamvandi (#) 
 
Fr.: adhésion    

The state of being a member. 

From   member + -ship a native E. suffix of nouns denoting condition, character, office, skill, etc., from 
M.E., O.E. -scipe; akin to shape. 

hamvandi, from hamvand  member + -i condition, character suffix. 

memory 
  	    
barm 
 
Fr.: mémoire    

In computers and recording instruments, any device into which information can be introduced and later 
extracted. 

M.E. memorie, from L. memoria, from  memor "mindful,  remembering;" cf. Gk. mermera "care," merimna 
"anxious thought, sorrow," martyr "witness;"  Pers. šomârdan "to count;" Mid.Pers. ôšmârtan, ôšmurtan 
"to reckon, calculate, enumerate, account for;" from Av. base (š)mar- "to have in mind, remember, recall," 
pati-šmar- "to recall; to long  for," hišmar-;  Skt. smar- "to remember, become aware," smarati "he 
remembers." 

Barm "memory," variant bar  (az bar kardan "to memorize"), from  Mid.Pers. varm "memory,"  variants vir, 
vârom "mind, conscience;" from Av.  vrma, vrm "according to one's wishes," from var- "to choose." 

memory capacity 
  
  	    
gonjâyeš-e barm 
 
Fr.: capacité de mémoire    
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The amount of information which can be retained in a memory, usually expressed as the number of words 
which can be retained. For comparison of different memories this number is expressed in bits. 

  memory;   capacity. 

meniscus 
  	$ $-$    
mâhak, kuž-kâv 
 
Fr.: ménisque    

A lens with a crescent-shaped section; a concavo-convex or convexo-concave lens. 

Mod.L. meniscus, from Gk. meniskos "lunar crescent," diminutive of mene,   moon. 

Mâhak diminutive of  mâh  moon.  
Kuž-kâv "convex-concave"   convex;  concave. 

Mensa 
  	$    
Mizkuh 
 
Fr.: Table    

The Table Mountain. A faint  constellation near the south celestial pole, at 5h right ascension, 80° south 
declination. It contains part of the   Large Magellanic  Cloud, and its brightest star is of magnitude 5.1. 
Abbreviation Men; genitive Mensae. 

First introduced by the French astronomer Nicolas Louis de Lacaille (1713-1762) under the name Mons 
Mensae, from L. mons "mountain" + mensa "table" to refer to Table Mountain in South Africa.  Lacaille 
made important early observations of the southern sky from the Cape Town region. 

Mizkuh, from miz "table," originally  "preparations for entertaining a guest; guest;" Mid.Pers. mêzd 
"offering, meal"  + kuh  mountain. 

Merak (2 Ursae Majoris) 
  	#    
Merâq (#) 
 
Fr.: Merak    

A blue dwarf star of spectral type A1 with  an apparent magnitude of 2.37 in the constallation Ursa Major. 
It lies 79 light-years away and has a luminosity almost 60 times solar, and a mass about triple that of the 
Sun. Although Merak ranks fifth  in brightness in the Dipper, it received the Beta designation from Bayer, 
who lettered the Dipper's stars from front to back. 

From Ar. al-Maraqq  (	#) "the soft parts of the belly, the loins." 

Mercury 
  ) % 
)  	    
1) Tir; 2) jivé,  simâb 
 
Fr.: Mercure    

1) The closest planet to the Sun. The temperature range on Mercury's surface is the most extreme in the 
solar system, ranging from about 400° C during the day to about -200° C at night. Mercury, which looks 
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like Earth's moon, has virtually no atmosphere, no satellites, and no water.  
2) (lower case): Metallic chemical element, also called quicksilver; symbol Hg (from  L. hydrargyrum 
"liquid  silver"). Atomic  number 80; atomic weight 200.59; melting point  -38.842°C; boiling point 
356.58°C. Mercury was first recognized as a chemical element (in the modern sense) by the French 
chemist Antoine L. Lavoisier (1743-1794). 

From L. Mercurius "Mercury,"   the Roman god, originally a god of tradesmen and thieves, from merx 
"merchandise." 

1) Mid.Pers. Tîr the name of the planet Mercury, O.Pers. proper noun *Tira-dta- "given by Tir" 
(Hellenized Tiridates), Mid.Pers. Tîr.dât  the name of three Parthian Kings; Av. Tro.nakawa-.  
2) Jivé, variant živé, from Mid.Pers. zivik, zivandag "alive, living,"  from  zivastan "to live," zivižn "life;" 
O.Pers./Av. gay- "to live,"  Av. gaya- "life,"  gaeâ- "being, world, mankind," jivya-,  jva- "aliving,  alive;" 
cf. Skt. jiva- "alive,  living;"  Gk. bios "life;"   L. vivus "living,  alive,"  vita "life;"  O.E. cwic "alive;"  E. quick; 
Lith. gyvas "living,  alive;"  PIE base *gweie- "to live."  
Simâb "liquid silver,"  from sim "silver"  (Mid.Pers. âsm) + âb water. 

Mercury transit 
    %    
gozar-e Tir 
 
Fr.: transit  de Mercure    

The crossing the face of the Sun by the planet Mercury, as seen from Earth. Because the plane of 
Mercury's orbit is not exactly coincident with  the plane of Earth's orbit, Mercury usually appears to pass 
over or under the Sun. On the average it occurs 13 times each century when the Earth is near the line of 
nodes of Mercury's orbit. The last transit was on 2006, November 08, and the next one will be on 2016 
May 09. 

  Mercury;   transit. 

merge (v.) 
  ) %$
 
) %$

    
1) taškidan; 2) taškândan 
 
Fr.: fusionner    

1) (v.intr.) To become combined, united, swallowed up, or absorbed; lose identity by uniting or blending.  
2) (v.tr.) To cause to combine or coalesce. To combine, blend, or unite gradually so as to blur the 
individuality  or individual  identity of.  
Related terms:  fuse (v.) = ividan (
);   coalesce. 

From L. mergere "to dip, immerse," probably rhotacized from *mezgo, and cognate with Skt. majj- "to 
dive, to sink," majjati  "dives under;" Lith.  mazgoju "to wash." 

Taškidan, taškândan, from Gilaki tašk "tie, knot;"  Tabari tešk "knot" + -idan infinitive   suffix. 

merger 
  ) %$ 
) %$    
1) tašké; 2) tašk 
 
Fr.: fusion, coalescence    

1) Any combination of  two or more bodies into a single body. In particular, the formation of a galaxy from 
the collision of two  or more separate galaxies.  
2) An act or instance of merging. 
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From   merge (v.) + -er (as in waiver). 

Tašké; tašk, nouns from taškidan merge (v.). 

merger process 
  
  %$    
farâravand-e tašk 
 
Fr.: processus de fusion    

The process of collision between galaxies which leads to a single galaxy. 

  merger;   process. 

merging 
  %$    
tašk 
 
Fr.: 1) fusion    

1) (n.) The act of joining together as one.  
2) (adj.) That merges. 

Noun from   merge (v.). 

merging galaxies 
  $$
  %$
    
kahkešânhâ-ye taškandé 
 
Fr.: galaxies en coalescence    

Two or more galaxies that collide and merge into one galaxy. 

  merging;   galaxy. 

meridian 
  
	 
    
nimruzân (#) 
 
Fr.: méridien    

An imaginary great circle on the celestial sphere that passes through its poles and the observer's zenith. 

M.E., from O.Fr. meridien,  from L. meridianus "of  noon, southern," from meridies "noon, south," from 
meridie "at noon," altered by dissimilation from  *medi die, locative of  medius "mid-" + dies "day." 

Nimruzân, coined by Pers. astronomer (A.D. 973-1048) in his at-Tafhim, from nim "mid-,  half" (Mid.Pers. 
nêm, nêmag "half;" Av. nama- "half;" cf. Sk. néma- "half")  + ruz  day + -ân suffix  denoting time and 
place. 

meridian angle 
    
	
    
zâviye-ye nimruzân 
 
Fr.: angle horaire    
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Same as hour angle. 

  meridian;   angle. 

meridian circle 
  
  
	
    
parhun-e nimruzâni 
 
Fr.: circle  méridien    

A telescope with a graduated vertical scale, used to measure the declinations of heavenly bodies and 
sometimes to determine the time of meridian transits. 

  meridian;   circle. 

meridian instrument 
    
	
    
sâzâl-e nimruzâni 
 
Fr.: instrument méridien    

An instrument designed to observe objects when they cross the meridian. 

  meridian;   observation. 

meridian observation 
  
  
	
    
nepâheš-e nimruzâni 
 
Fr.: observation au méridien    

The observation of a star when it crosses an observer's meridian. 

  meridian;   observation. 

meridian passage 
    
	
    
gozar-e nimruzâni 
 
Fr.: passage au méridien    

The moment when a celestial object crosses an observer's meridian. Same as meridian transit. 

  meridian;   passage. 

meridional 
  
	 
    
nimruzâni 
 
Fr.: méridien    

Of, pertaining to, or resembling a meridian. 

  meridian +   -al. 

From nimruzân  meridian + -i  adj. suffix. 
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meridional flow 
  %-
  
	
    
tacân-e nimruzâni 
 
Fr.: courant méridien    

Meteo.: A flow  between the poles, or between the equator and the poles. A positive value indicates flow 
away from the equator; a negative value, flow toward the equator. 

  meridional;    flow. 

Merope 
  	    
Meropé (#) 
 
Fr.: Mérope    

One of the stars in the Pleiades with a visual magnitude 4.17. It is a giant of spectral type B6 lying at a 
distance of about 1400 light-years. 

Merope was one of the seven Pleiades, daughters of the Titan Atlas. 

Mesarthim (+ Arietis) 
  	%	    
Mesârtim 
 
Fr.: Mésarthim    

A star of visual magnitude 4.8 lying 204 light-years away in the constellation   Aries.  It is in fact a triple 
star system. 

The origin of Mesarthim (or  Mesartim) is a matter of controversy. Some scholars have related it to the Ar. 
methartim (	7"	 )  "very fat (animal),"  but the connection is not obvious although the words are 
apparently similar. The original Ar.  name was Šaratayn ("
) "the two marks" denoting the current 
2 and + stars in Aries. It was also the name of the lunar mansion of which these two stars were members. 
Johann Bayer (1572-1625) errouneously related Šaratayn to the Hebrew Sartai, a current term in the 
astrological literature of his time. Subsequently, others figuered that Sartai was related to Hebrew 
Mesartim "servants." The Latin transliteration and alteration Mesarthim found much success in 
establishing itself as the proper name for star + Arietis. 

meso- 
  	-    
meso- 
 
Fr.: meso-    

A combining form  meaning "middle," used in the formation of compound words; e.g.   meson;  
mesosphere. 

From Gk. mesos "middle, in the middle;" akin to L.  medius, Pers. miyân middle;   medium. 

Meso-, loan from Gk. 

meson 
  	
    
meson 
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Fr.: méson    

A nuclear particle with a mass intermediate between that of a proton and an electron, which is believed to 
be responsible for the strong nuclear force. In contrast to the case of baryons or leptons, meson number is 
not conserved: like photons, mesons can be created or destroyed in arbitrary numbers. Their charge can be 
positive, negative, or zero. 

From mes-, meso-, from Gk. mesos "middle," akin to L. medius, Pers. miyân,  medium,  middle, + -on 
a suffix used in the names of subatomic particles. 

mesosphere 
  	    
mesosepehr 
 
Fr.: mésosphère    

The layer of the atmosphere located between the stratosphere and the ionosphere, where temperature drops 
rapidly with  increasing height. It extends between 17 to 80 kilometers above the Earth's surface. 

  meso-;  sphere. 

Messier catalog 
  $%  	    
kâtâlog-e Messier 
 
Fr.: catalogue de Messier    

A catalog of more than 100 nebulous-appearing astronomical objects, initially established to avoid 
confusion with comets. These objects are now well known to be among the brightest and most striking 
gaseous nebulae, star clusters, and galaxies. The designations of the catalog are still used in identification; 
e.g. M1 is the Crab Nebula (in Taurus). 

In honor of the French astronomer Charles Messier (1730-1817), who compiled the list between 1760 and 
1784 in order to avoid confusion with comets;   catalog. 

meta- 
  >?!i-    
matâ- (#) 
 
Fr.: méta-    

A prefix appearing in loanwords from Gk.,  with the meanings 1) "after, behind;" 2) "changed, altered;" 3) 
"higher, beyond."   metagalaxy; metaphysics;  metastable. 

From Gk. meta (prep.) "in the midst of, among, with, after," from  PIE *me- "in  the middle" (cf. Goth. miþ, 
O.E. mið "with, together with,  among"); cognate with Pers. miyân "middle;"   medium. 

Matâ-, from Av.  matay-, mati- "protrusion of  mountain range," framanyente "to be protruding, jutting;" 
from PIE base *men- "to stand out, to project;" cf. L. mons (genitive montis) "mountain,"  minere "to 
project, jut, threaten" (other related terms: mouth, prominent, amount, etc.). 

metagalaxy 
  
>cCnl>?!i    
matâkahkešân 
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Fr.: métagalaxie    

An obsolete term which once denoted the entire system of galaxies including the Milky Way. 

  meta-;   galaxy. 

metal 
      
felez (#) 
 
Fr.: métal    

Chemistry: An element in which the highest occupied energy band (conduction band) is only partially 
filled with  electrons.  
Astro.: Conventionally, any element heavier than helium. 

Fom O.Fr. metal, from L. metallum "metal, mine, quarry, what is got by  mining," from  Gk. metallon 
"metal, ore," originally  "mine, quarry, pit,"  probably from metalleuein "to  mine, to quarry," of unknown 
origin, but related somehow to metallan "to seek after." 

Felez "metal," loanword from Ar.  filizz. 

metal deficiency 
  $	     
kamfelezi 
 
Fr.: déficience en métaux    

The quality of being metal deficient, e.g.   metal-deficient galaxy. 

  metal; deficiency from L. deficientem (nominative deficiens), pr.p. of deficere "to  desert, fail," from  
de- "down, away" + facere "to do, perform"  + -ency a noun suffix, equivalent to -ence. 

Kamfelezi, from kam "little,  few; deficient, wanting;  scarce" (Mid.Pers. kam "little, small, few," 
O.Pers./Av. kamna- "small, few," related to keh "small, little,  slender" (related to kâstan, kâhidan "to 
decrease, lessen, diminish," from Mid.Pers. kâhitan, kâstan, kâhênitan "to decrease, diminish, lessen;" Av. 
kasu- "small, little;"  Proto-Iranian *kas- "to  be small, diminish, lessen") + felez metal + -i  suffix 
denoting state. 

metal-deficient galaxy 
  $$
  $	    
kahkešân-e kamfelez 
 
Fr.: galaxie pauvre en métaux    

A galaxy whose metallicity  is smaller than that of the Milky Way  galaxy. 

Adj. from    metal deficiency;   galaxy. 

metal-rich environment 
        
pargir-e porfelez 
 
Fr.: environnement riche en métaux    

An environment (galaxy, nebula) whose metallicity is larger than that of the Milky  Way  galaxy. 
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  metal; rich, from  O.E. rice "wealthy, powerful"  (cf.  Du. rijk,  Ger. reich "rich"),  from PIE base *reg- 
"move in a straight line," hence, "to direct, rule" (cf.  Mod.Pers./Mid.Pers. râst "right, straight;"  O.Pers. 
rsta- "straight, true," rs- "to be right, straight, true;" Av. rz- "to direct, put in line, set," razan- "order;" 
Skt. raj- "to  direct, stretch," rjuyant- "walking  straight;" Gk.  orektos "stretched out;" L. regere "to lead 
straight, guide, rule," p.p. rectus "right, straight;" Ger. recht; E. right);    environment. 

Pargir   environment; por "full,  much, very, too much" (Mid.Pers. purr  "full;"  O.Pers. paru- "much, 
many;" Av. parav-,  pauru-, pouru-, from  par- "to fill;"   PIE base *pelu- "full,"  from *pel-  "to be full;"  cf. 
Skt. puru- "much, abundant; Gk. polus "many," plethos "great number, multitude;" O.E. full);  felez 
metal. 

metallic hydrogen 
  
      
hidrožen-e felezi 
 
Fr.: hydrogène métallique    

A kind of  degenerate matter resulting from hydrogen gas when it is sufficiently compressed to undergo a 
phase change to solid state. Metallic hydrogen is thought to be present in compressed astronomical 
objects, such as the interiors of the solar system planets Jupiter and Saturn. 

Metallic, adj. of    metal;   hydrogen. 

metallicity 
      
felezigi 
 
Fr.: métallicité    

In a star, nebula, or galaxy, the proportion of the material that is made up of metals, that is elements 
heavier than hydrogen and helium. 

From metalic, from   metal +    -ity. 

metallicity gradient 
  
      
zine-ye felezigi 
 
Fr.: gradient  de métallicité    

The decrease in the  abundances of  heavy elements in a  disk galaxy as a function of distance from 
the center. Radial metallicity gradients are observed in many galaxies, including the  Milky Way and 
other galaxies of the  Local  Group. In the case of the Milky Way, several objects can be used to 
determine the gradients:  H II  regions,   B stars,   Cepheids,  open clusters, and   planetary 
nebulae. The main diagnostic elements are oxygen, sulphur, neon, and argon in photoionized nebulae, and 
iron and other elements in Cepheids, open clusters, and stars. Cepheids are probably the most accurate 
indicators of abundance gradients in the Milky Way. They are bright enough to be observed at large 
distances, so that accurate distances and spectroscopic abundances of several elements can be obtained. 
Average abundance gradients are generally between -0.03  dex/kpc and -0.10 dex/kpc, with a a 
flattening out of the gradients at large galactocentric distances (O 10 kpc). The existence of these gradients 
offers the opportunity to test models of   chemical evolution of galaxies and stellar   nucleosynthesis. 

  metallicity;    gradient. 

metastable state 
  3%  	%    
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hâlat-e matâpâydâr 
 
Fr.: état métastable    

An excited state in an atom, which is at the origin of the spectral lines called  forbidden lines. The time 
duration of the excited state being relatively long, under laboratory conditions the atom cannot pass 
directly to the ground state by emitting radiation. In the extremely rarefied interstellar medium, however, 
such highly improbable transitions do occur. 

  meta-;   stable;   state. 

meteor 
      
šahâb (#) 
 
Fr.: météore    

A streak of light caused when a meteoroid enters Earth's atmosphere and becomes incandescent, mostly 
from friction  with the air at high speed. Meteors are also referred to as shooting stars.  bolide = šaxâné 
()
). 

From M.Fr. meteore, from M.L.  meteorum (nom. meteora), from Gk. ta meteora "the celestial 
phenomena," pl. of meteoron, literally "thing high  up," neuter of meteoros (adj.) "high up," from    meta- 
"over, beyond" + -aoros "lifted,  hovering in air,"  related to aeirein "to raise." 

Šahâb, from Ar. Šihab. 

Meteor Crater 
  $  
 $
  ~ ~ 	

    
lâvak-e šahâbsang, kandâl-e ~, ~ âsmânsang 
 
Fr.: Meteor Crater    

A meteorite impact crater located about 55 km east of Flagstaff, near Winslow in the northern Arizona 
desert of the United States. Meteor Crater is about 1,200 m in diameter and some 170 m deep. It is thought 
to have formed between 20,000 to 50,000 years ago, by the impct of a small asteroid about 25 m in 
diameter. 

  meteor  crater. 

meteor shower 
     %
  ~    
ragbâr-e šahâbi, tondbâr-e ~ (#) 
 
Fr.: averse de météorites    

An increased number of meteors, all appearing to diverge from the direction of a single area among the 
constellations. Meteor showers occur annually on the same dates, the dates when Earth crosses through a 
meteoroid stream. 

  meteor;   shower. 

meteor storm 
  %
      
tufân-e šahâbi (#) 
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Fr.: orage de météorites    

An extremely intense meteor shower, in which hundreds or even many thousands of meteors per hour may 
be observed. 

  meteor;   storm. 

meteoric ionization 
  
     
 ~  	

    
yoneš-e šahâbsangi, ~ âsmânsangi 
 
Fr.: ionisation  météoritique    

The ionization of air molecules by the heat generated when a meteorite enters the atmosphere. 

  meteorite  ionization. 

meteorite 
  
 	  

    
šahâbsang, âsmânsang 
 
Fr.: météorite    

An object of extraterrestrial origin  that survives entry through the atmosphere to reach the Earth's surface. 
Meteors become meteorites if they reach the ground. 

From   meteor + -ite a suffix of  nouns. 

Šahâbsang, from šahâb meteor + sang stone.  
Âsmânsang, from âsmân sky + sang stone. 

meteoritics 
  

    
$    
šahâbsangšenâsi, šahâbsangik 
 
Fr.:    

The science or study of meteorites. 

From   meteorite +   -ics. 

From šahâbsang meteorite + šenâsi -logy,  or -ik  -ics. 

meteoroid 
      
šahâbvâr (#) 
 
Fr.: météoroïde    

A piece of silicate and/or metalic matter in space ranging in size from tiniest grains up to the width of the 
smallest asteroids. 

From   meteor + -oid a suffix meaning "resembling, like,"  used in the formation of adjectives and nouns. 

Šahâbvâr, from šahâb meteor + -vâr "suffix  of  similarity. 
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meteoroid stream 
        
râbeh-ye šahâbvâr 
 
Fr.: courants de météoroïdes    

The meteoroids distributed all along an orbit and diffused somewhat around it. 

  meteoroid;   stream. 

meteoroid swarm 
  *
        
qang-e šahâbvâr 
 
Fr.: essaim de météoroïdes    

A relatively dense collection of meteoroids at certain spots along some meteoroid streams. 

  meteoroid;   swarm. 

meteorological observation 
  
  
)%    
napâheš-e havâšenâxti 
 
Fr.: observation météorologique    

Evaluation or measurement of one or more meteorological elements. 

Meteorological, of or  pertaining to   meteorology;   observation. 

meteorological observatory 
  
  
)%    
nepâhešgâh-e havâšenâxti 
 
Fr.: observatoire météorologique    

A scientific establishment dedicated to making precise and detailed meteorological observations and to 
studying and forcasting atmospheric phenomena by means of special equipments. 

Meteorological, of or  pertaining to   meteorology;   observatory. 

meteorology 
  
    
havâšenâsi (#) 
 
Fr.: météorologie    

The study of the physics, chemistry, and dynamics of the Earth's atmosphere, including the related effects 
at the air-earth boundary over both land and the oceans. 

From Gk. meteorologia "discussion of celestial phenomena," from meteoron meteor + -logia-logy. 

Havâšenâsi, from havâ "weather, air,"   air. 

meter 
  	%    
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metr (#) 
 
Fr.: mètre    

The fundamental unit of length in the metric system, now defined as 1/299,792,458 of the distance light 
travels in a vacuum in one second. Abbreviation: m. 

From Fr. mètre, from Gk. metron "measure," from PIE base *me- "to measure" (cf. O.Pers., Av. m- "to 
measure; Skt. mati "measures;" L. metri "to measure"). 

Metr, loan from Fr. 

methane 
  	%
    
metân (#) 
 
Fr.: méthane    

A colorless, odorless, inflammable gas gas of formula CH4; the simplest hydrocarbon. 

From meth- a combining form representing methyl + -ane a suffix used in names of hydrocarbons of the 
methane or paraffin series. 

methanol 
  	%
    
metânol (#) 
 
Fr.: méthanol, alcool méthylique    

Alcohol, also known as methyl alcohol, formula  CH3OH, formed in small quantities in the oxidation of 
methane.  methanol maser. 

From   methane + -ol a suffix used in the names of chemical derivatives. 

methanol maser 
  	  	%
    
meyzer-e metânol 
 
Fr.: maser méthanol    

A maser source in which excited methanol molecules (CH3OH) produce  maser emission. Methanol 
masers are signposts of the early stages of star formation, many being associated with sources that have 
not developed an  H II  region. There are more than 20 different methanol transitions that have been 
observed. They are divided into two categories: Class I, excited by collisions, and class II, excited by 
infrared radiation. The most important class I masers are at a frequency of 44.1 GHz, while he most 
important class II masers are at a frequency of 6.7 GHz. 

  methanol;   maser. 

method 
      
raveš (#) 
 
Fr.: méthode    
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A manner or mode of procedure, especially an orderly, logical, or systematic way of instruction, inquiry, 
investigation, experiment, and so on. 

From M.Fr. méthode, from L. methodus "way of teaching or going," from  Gk. methodus "scientific 
inquiry, method of inquiry,"  originally  "following   after," from    meta- "after" + hodos "way." 

Raveš "mthod," originally "going,  walking,"  from row "going,"  present stem of raftan "to go, walk;" 
Mid.Pers. raftan, raw-, Proto-Iranian *rab/f-  "to  go; to attack" + -eš a suffix of verbal nouns. 

method of least squares 
     $	%
 -    
raveš-e kamtarin cârušhâ 
 
Fr.: méthode des moindres carrés    

A method of fitting  a curve to data points so as to minimize the sum of the squares of the distances of the 
points from the curve. 

  method;   least squares. 

method of small perturbations 
     %  $-$    
raveš-e parturešhâ-ye kucak 
 
Fr.: méthode des petites perturbations    

The linearization of the appropriate equations governing a system by the assumption of a steady state, with 
departures from that steady state limited to small perturbations. Also called perturbation method. 

  method;   small;   perturbation. 

method of successive approximations 
     

      
raveš-e nazdinešhâ-ye payâpey 
 
Fr.: méthode d'approximations successives    

The solution of an equation or by proceeding from an initial approximation to a series of repeated trial 
solutions, each depending upon the immediately preceding approximation, in such a manner that the 
discrepancy between the newest estimated solution and the true solution is systematically reduced. 

  method;   successive;  approximation. 

Metonic cycle 
  -)  	%
    
carxe-ye Meton 
 
Fr.: cycle de Méton    

A time interval lasting 235 lunations (about 19 years) after which lunar phases recur on the same days of 
the year. 

Pertaining to, or discovered by Meton of Athens, a Gk. mathematician, astronomer, geometer, and 
engineer who lived in the 5th century B.C.;   cycle. 

Carxé  cycle; Meton, as above. 
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metric 
  	%$    
metrik (#) 
 
Fr.: métrique    

A mathematical variable consisting of an array of components which are needed to calculate the length of 
a curve segment (in a topological space) when the coordinates of the ends of the segment are given. The 
metric describes the geometry of spacetime and gives the interval between two neighboring events; e.g.  
Minkowski metric. 

From   meter +   -ic. 

metric tensor 
  %
    	%$    
tânsor-e metrik 
 
Fr.: tenseur métrique    

The abstract tensor operation which is computed in a particular reference frame using the metric 
components. The metric tensor defines magnitude and direction of vectors about a point.  metric. 

  metric;   tensor. 

metric system 
  	
  	%    
râšmân-e metri 
 
Fr.: système métrique    

A standard system of measurement using decimal units, in which the units of length, time, and mass are 
meter, second, and kilogram respectively. 

  metric;   system. 

MeV 
   MeV    
MeV 
 
Fr.: MeV    

Mega (million)  electron volt. A unit  of energy used to describe the total energy carried by a particle or 
photon. 

  mega- +   electron volt. 

MHD condition 
  %  DHM    
butâr-e MHD 
 
Fr.: condition  MHD    
Michelson interferometer 
  


   	$
    
andarzanešsanj-e Michelson 
 
Fr.: Interféromètre  de Michelson    
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An apparatus that produces interference fringes by splitting a beam of monochromatic light so that one 
beam strikes a fixed mirror and the other a movable mirror. When the reflected beams are brought back 
together, an interference pattern results. It is used to measure very precise lengths, such as the wavelength 
of light, and for high-resolution  spectroscopy. 

Named after Albert Abraham Michelson (1852-1931), German-American physicist, who built  the 
interferometer for the   Michelson-Morley  experiment of 1887;   interferometer. 

Andarzanešsanj interferometer. 

Michelson-Morley  experiment 
  	  	$
-	    
âzmâyeš-e Michelson-Morley (#) 
 
Fr.: expérience de Michelson-Morley    

An experiment performed in 1887 to establish the presence or absence of an  ether, a medium through 
which light was supposed to travel. The null results obtained showed that the ether hypothesis was 
incorrect. Consequently, the special theory of relativity, with its hypothesis that the speed of light is the 
same in all inertial frames, reconciled the results of the Michelson-Morley experiment with the rest of 
physics. 

  Michelson interferometer; Micheson received the Nobel Prize in 1907 for his work,  the first American 
to receive the Prize in science. Edward Williams Morley (1838-1923), an American chemist;  
experiment. 

micro- 
  ) - 
) 	$-    
1) riz-; 2) mikro- 
 
Fr.: micro-    

1) A combining form  for "small."  
2) A prefix  meaning one millionth (10-6). 

From Gk. mikros "small." 

Riz-, from riz "very  small." 

microcomputing 
  -$    
riz-azdâyik 
 
Fr.: microinformatique    

The area of computer science dealing with the use and development of microcomputers, and related 
pheripheral devices and softwares. Also microinformatics. 

  micro-;   compute (v.). 

Riz-  micro-; azdâyik  informatics. 

microcosm 
  $
    
riz-keyhân 
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Fr.: microcosme    

Anything that is regarded as a world in miniature.  
A unity that is an epitome of a larger unity; opposed to macrocosm. 

  micro-;   cosmos. 

microgravity 
  
    
riz-gerâni 
 
Fr.: microgravité    

The condition of near-weightlessness induced by freefall or unpowered space flight. It is characterized by 
the virtual absence of gravity-induced convection, hydrostatic pressure, and sedimentation. 

  micro-;   gravity. 

microlensing 
  
    
riz-lenzeš 
 
Fr.: effet de microlentille    

A type of gravitational lens, where the foreground lensing object is of low mass. Microlensing is used in 
the search for dark matter in the Milky Way galaxy and its nearest neighbours, as well as for exoplanets. 

  micro-;   lensing. 

microlensing degeneracy 
  
   
    
vâgeni-ye riz-lenzeš 
 
Fr.: dégénérescence des paramètres de l'effet de microlentille    

Determining the three various parameters of a microlensing event (the lens-source relative parallax and 
proper motion, and the mass of the lens) from only one physical parameter (the event time scale). 
Currently the microlensing degeneracy affects the vast majority of events and makes any individual event 
impossible to interpret with certainty. 

  microlensing;   degeneracy. 

micrometeorite 
  
    
riz-šahâbsang 
 
Fr.: micrométéorite    

A very small meteoroid with  a diameter of less than a millimeter. 

  micro-;   meteorite. 

micrometer 
  
    
riz-sanj 
 

862
Fr.: micromètre    

1) A screw thread device used to make accurate physical linear measurements.  
2) Same as  micron. 

  micro-;   -meter. 

micron 
  	$
    
mikron (#) 
 
Fr.: micron    

A unit of length in  the metric system equal to one millionth of a meter (10-6 m); symbol µ. Also called 
micrometer. 

Coined 1880 in Fr. from Gk. mikron, neutral of  mikros "small." 

microorganism 
      
riz-sâzvâré 
 
Fr.: microorganisme    

Any organism too small to be seen by the naked eye, e.g. bacteria, viruses, and protozoa. 

  micro-;   organism. 

microprocessor 
  	    
riz-âmâ 
 
Fr.: microprocesseur    

Controlling unit  of a microcomputer; laid out on a tiny silicon  chip and containing the logical elements for 
handling data, performing calculations, carrying out stored instructions, etc. 

  micro-;   processor. 

microscope 
  
 	$$    
rizbin (#), mikroskop  (#) 
 
Fr.: microscope    

A magnifying  optical instrument for inspecting objects too small to be seen or too small to be seen 
distinctly and in detail by the unaided eye. 

From Mod.L. microscopium "an instrument for  viewing what is small,"  from Gk.    micro- + -skopion 
"means of viewing," from  skopein "look at." 

Rizbin, from riz  micro-  + bin "to  see; seer" (present stem of didan; Mid.Pers. wyn-; O.Pers. vain- "to 
see;" Av. van- "to see;" Skt. veda "I know;" Gk. oida "I know,"  idein "to  see;" L. videre "to see;" PIE 
base *weid- "to know, to see"). 

Microscopium 
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  	$$    
mikroskop (#) 
 
Fr.: Microscope    

The Microscope. A minor constellation in autumn southern sky lying just south of  Capricornus at 21h 
right ascension, 37° southe declination. The constellation contains only 4th magnitude or fainter stars. 
Abbreviation: Mic; genitive: Microscopii. 

Microscopium was named by Abbé Nicolas Louis de Lacaille (1713-1762);  microscope. 

microturbulence 
  
$    
riz-âšubnâki 
 
Fr.: microturbulence    

The  turbulence phenomenon involving relatively smaller physical volumes compared to  
macroturbulence. 

 micro-;   turbulence. 

microwave 
  	    
 
Fr.: micro-onde    

Electromagnetic radiation having wavelengths in the 1 to 300 mm range. 

 micro-;   wave. 

microwave background radiation 
  %  	
  	    
tâbeš-e paszamine-ye rizmowj 
 
Fr.: rayonnement micro-onde du fond cosmique    

Thermal radiation with a temperature of 2.73 K that is apparently uniformly distributed in the Universe. It 
is believed to be a redshifted remnant of the hot radiation that was in thermal equilibrium with matter 
during the first hundred thousand years after the Big Bang. Same as  cosmic microwave background 
radiation. 

 microwave;  background;  radiation. 

microwave radiation 
  %  	    
tâbeš-e rizmowj (#) 
 
Fr.: rayonnement micro-onde    

Electromagnetic radiation carried by  microwaves. 

 microwave;  radiation. 

midday 
  
	    
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nimruz (#) 
 
Fr.: midi    

The middle of the day; noon or the time centering around noon. 

From mid- an E. combining form related to   middle;   day. 

Nimšruz, from nim "mid-,  half" (Mid.Pers. nêm, nêmag "half;" Av.  nama- "half;" cf. Sk. néma- "half")  + 
ruz  day. 

middle 
  ) 	
 
) 	
    
1) (n.) miyân; 2) (adj.) miyâni 
 
Fr.: 1) milieu;  2) du milieu    

The point, part, position, etc., equidistant from extremes or limits. 

M.E., O.E. middel; cf. M.L.G.,  Du. middel, Ger. mittel, variant  mid; cognate with Pers. miyân, as below; 
from PIE *medhyo-. 

1) Miyân "within,  between, center," from Mid.Pers. mayân "middle; among, between," Av. maidiia- 
"middle, the middle," mai
iina-  "middle,  center," ma
ma- [adj.] "middle, being in  the middle; middling, 
of a middling size or quality,"  mai
im  "in the midst of,"  cf. Skt. mádhya- "middle, located in the middle;" 
O.H.G. mitti "located in  the middle."  
2) From miyân + suffix -i. 

middle atmosphere 
     	
    
javv-e miyâni 
 
Fr.: atmosphère intermédiare    

The region lying between the troposphere and the thermosphere, comprising the stratosphere and the 
mesosphere. 

  middle;   atmosphere. 

middle infrared 
  )      	
    
forusorx-e miyâni (#) 
 
Fr.: infrarouge  moyen    

The portion of the electromagnetic spectrum lying between the near-infrared and the far infrared. This 
covers the wavelength range approximately from 4 to 15 microns. 

  middle;   infrared. 

middle latitudes 
  >d>[!  	
    
varunâhâ-ye miyâni 
 
Fr.: latitudes moyennes    
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The latitude belt roughly between 35 and 65 degrees North and South. Also referred to as the temperate 
region. 

  middle;   latitude. 

midnight 
  
	     
nimšab (#) 
 
Fr.: minuit    

Generally, the middle of the night as indicated by twelve o'clock at night.  
True midnight: The time when the Sun is closest to nadir and the night is equi-distant from dusk and 
dawn. The opposite of noon. 

From mid- an E. combining form related to   middle;   night. 

Nimšab, from nim "mid-, half"  (Mid.Pers. nêm, nêmag "half;" Av.  nama- "half;" cf. Sk. néma- "half") + 
šab night 

midnight Sun 
  )  
	    
xoršid-e nimšab (#) 
 
Fr.: Soleil de minuit    

The phenomenon occurring when the Sun is visible above the horizon at midnight. This phenomenon can 
be seen at positions north of the Arctic Circle and south of the Antarctic Circle when the Sun is 
circumpolar (around the summer solstice in the northern hemisphere and the winter solstice in the 
southern hemisphere respectively). 

  midnight  sun. 

Mie scattering 
  $
  	    
parâkaneš-e Mie 
 
Fr.: diffusion  de Mie    

The explanation of the scattering of electromagnetic waves by homogeneous spheres of arbitrary size and 
composition using analytical solutions of Maxwell's  equations. 

Named after Gustav Adolf Mie (1868-1957), a German physicist, whose theory of 1908 explains the 
process;  scattering. 

Milankovich  cycles 
  -)  	
$-    
carxehâ-ye Milankovich 
 
Fr.: cycles de Milankovitch    

The theory according to which variations in the elements of Earth-Sun geometry are responsible for the 
sequence of ice ages during the Pleistocene era. The main elements are the varying tilt of the Earth's 
rotational axis, and the varying eccentricity of the Earth's orbit. 
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Named after the Serbian mathematician Milutin Milankovitch  (1879-1958), who intriduced the concept 
during the first half of  the twentieth century. 

Milky  Way 
        
Râh-e Širi (#) 
 
Fr.: Voie lactée    

The diffuse glowing band of light  seen on dark nights spanning the sky as a great circle. It is produced by 
light from stars and nebulae in the Galactic plane. 

From L.L. galaxias "Milky   Way,"  from Gk. galaxis (adj.), from  gala (gen. galaktos) "milk."  
In Gk. mythology, Jupiter, hoping to immortalize  his infant son Hercules (who was born to a mortal 
woman), placed the baby on Juno's breast. Her milk spilled up, forming the Milky Way. Milky,  from milk; 
M.E.; O.E. meol(o)c, (Anglian)  milc; cf. Gr.  Milch, Goth. miluks; akin  to L. mulgere, Gk amelgein "to 
milk;"  PIE base *melg- "wiping, stroking;"  way, O.E. weg "road, path;" cf. Du. weg, O.H.G. weg, Ger. 
Weg, Goth. wigs "way;" PIE base *wegh- "to move." 

Râh "way, path" (from Mid.Pers. râh, râs "way,  street," also rah, ras "chariot;" from  Proto-Iranian *ra-; 
cf. Av. raa- "chariot;"  Skt. rátha- "car, chariot," rathy- "road;"  L. rota "wheel,"  rotare "to  revolve, 
roll;"  Lith. ratas "wheel;"  O.H.G. rad;  Ger. Rad; Du. rad; O.Ir. roth; PIE  *roto-  "to run, to turn, to roll"); 
širi, adj. of šir  "milk;"  Mid.Pers. šir;  cf. Skt. ksira- "milk."     galaxy. 

Milky  Way galaxy 
  $$
        
kahkešân-e râh-e širi (#) 
 
Fr.: Voie lactée    

A spiral galaxy, of which  our Sun and solar system are a small part. The Milky Way measures about 
100,000 light-years in diameter and contains around 200 billion stars. The galaxy is the second largest in 
the local galactic neighbourhood, called the Local Group. 

  Milky Way;   galaxy. 

Milky  Way system 
  	
        
râžmân-e râh-e širi 
 
Fr.: Voie lactée    

The huge star system of which the Sun is a member. Same as the Galaxy or the Milky Way galaxy. 

  Milky Way;   system. 

milli- 
  	-    
mili-  (#) 
 
Fr.: milli-    

Prefix meaning one thousandth (10-3). 

From Fr., from L. mille  "thiusand." 
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Mili-,  loan from Fr. 

millibar 
  	    
milibâr (#) 
 
Fr.: millibar    

One thousandth of a bar; a unit of atmospheric pressure. The average atmospheric pressure at sea level is 
1.01325 bars or 1013.25 mb. 

  milli-;    bar. 

millimeter wave 
  	   		%    
mowj-e milimetri  (#) 
 
Fr.: onde millimétrique    

Microwaves with wavelengths between 1 and 10 millimeter, corresponding to frequencies between 300 
GHz to 30 GHz. 

  milli-;    meter;   wave. 

millimeter-wave astronomy 
  )%
  	  		%    
axtaršenâsi-ye mowjhâ-ye milimetri (#) 
 
Fr.: astronomie millimétrique    

That part of radio astronomy which uses electromagnetic waves in the range 1-10 millimeter to study 
various components of the Universe, in particular the chemistry of interstellar matter. 

  millimeter wave;   astronomy. 

million 
  	
    
milyon (#) 
 
Fr.: million    

A thousand thousand (106). 

O.Fr. million, from  It. millione,  literally  "a great thousand," augmentative of mille "thousand," from L. 
mille. 

Milyon, Loan from  Fr. 

millisecond pulsar 
     	7
 %  ~    
pulsâr-e milisâniyé (#), tapâr-e ~ (#) 
 
Fr.: pulsar  milliseconde    

A type of pulsar that spins around its axis every few thousands of a second. The prototype 1937+21, 
discovered in 1982, has a period of 1.56 milliseconds; i.e. it spins more than 600 times per second, the 
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fastest so far found. These pulsars are distinguished from typical pulsars by the extreme stability of their 
rotation period. It is thought that they have been rejuvenated by a "spin-up process" involving the 
accumulation of matter from a companion star. 

  milli-;    second;   pulsar. 

Mills  cross 
  -  	    
calipâ-ye Mills 
 
Fr.: croix  de Mills    

A design of radio interferometer made of two lines of antennae at right angles to one another. 

Named after the Australian engineer and astronomer Bernard Yarnton Mills (1920-);  cross. 

Milne cosmological model 
  	  $

)%  	
    
model-e keyhânšenâxti-ye Milne (#) 
 
Fr.: modèle cosmologique de Milne    

A model of the Universe which is devoid of  matter and where the spacetime has no curvature. 

Put forward by Edward Arthur Milne  (1896-1950), a British  astrophysicist, who introduced the  
cosmological principle;    cosmological;   model. 

Milne-Eddington approximation 
  

  	
-
%
    
nazdineš-e Milne-Eddington 
 
Fr.: approximation  de Milne-Eddington    

The approximation of a stellar atmosphere with a plane parallel grey atmosphere in radiative equilibrium. 
It is assumed that a spectral is formed in such a way that the ratio of the line absorption coefficient to the 
continuous absorption coefficient is constant with depth. 

See  Milne cosmological  model; Arthur Stanley Eddington (1882-1944), prominent British 
astrophysicist;   approximation. 

Mimas 
  		    
Mimâs (#) 
 
Fr.: Mimas    

The seventh of Saturn's known satellites. It is 392 km in diameter and orbits Saturn at a mean distance of 
185,520 km. Mimas' low density (1.17) indicates that it is composed mostly of water ice with only  a small 
amount of rock. The surface is saturated with impact craters, dominated by the largest one measuring 130 
km across, known as Herschel. Mimas was discovered in 1789 by Herschel. 

In Gk. mythology, Mimas  was one of the Gigantes slain by Hephaestus, the god of fire, volcanism, smiths 
and craftsmen, with barage of red-hot metal. 

mineral 
  $
    
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kâni (#) 
 
Fr.: minéral    

A naturally occurring inorganic  solid. The internal crystalline structure of a mineral is controlled by  its 
elemental composition. 

From M.L. minerale  "something mined," from neuter of mineralis  "pertaining to mines," from minera 
"mine." 

Kâni "mineral,"  from kân "mine,"  from kandan "to dig"  (Mid.Pers. kandan "to dig;" O.Pers. kan- "to dig," 
akaniya- "it was dug;" Av.  kan- "to dig,"  uskn- "to dig out" (  ex- for prefix us-); cf. Skt.  khan- "to dig," 
khanati "he digs"). 

mini black hole 
  	
-    
mini siyahcâl 
 
Fr.: mini  corps noir    

A black hole of mass as low as 10-6 gram supposed to have formed in the early Universe following the Big 
Bang event. Same as primordial black hole. 

Mini a shortening of   minimum;    black hole. 

mini-quasar 
  	
$ 	 
)%    
minikuâsâr (#) 
 
Fr.: mini-quasar    

Stellar mass black holes that display characteristics of the supermassive black holes found at the centers of 
some galaxies. For instance, they have radio jets - something not every black hole has. 

Mini a shortening of   minimum;    quasar. 

minimum 
  $	 
    
kaminé (#) 
 
Fr.: minimum    

The least value attained (or attainable) by a function; the opposite of maximum. 

From L. minimum "smallest" (thing),  neuter of minimus "smallest," superlative of   minor "smaller." 

Kaminé, from kamin superlative of kam "little,  few; deficient, wanting;  scarce" (Mid.Pers. kam "little, 
small, few," O.Pers./Av. kamna- "small, few."  Keh "small, little,  slender" (related to kâstan, kâhidan "to 
decrease, lessen, diminish," from Mid.Pers. kâhitan, kâstan, kâhênitan "to decrease, diminish, lessen;" Av. 
kasu- "small, little;"  Proto-Iranian *kas- "to  be small, diminish, lessen") + -é nuance suffix. 

Minkowski  metric 
  	%$  	
$$    
metrik-e Minkofski  (#) 
 
Fr.: métrique de Minkowski    
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The   metric that belongs to a four-dimensional flat manifold and is given by ds2 = - dt2 + dx2 + dy2 + 
dz2. Three coordinates represent space and the fourth coordinate is devoted to time. The Minkowski metric 
underlies the geometry of special relativity. 

In honor of Hermann Minkowski  (1864-1909), Russian-born German mathematician, who introduced the 
concept of the four-dimensional nature of space-time;  metric. 

Minkowski  space-time 
  4-	
  	
$$    
fazâ-zamân-e Minkowski (#) 
 
Fr.: espace-temps de Minkowski    

A completely flat  four-dimensional space, which contains no gravitating matter, used in the theory of 
special relativity. 

  Minkowski metric;    space-time. 

minor 
  $
    
kehin (#) 
 
Fr.: mineur    

Lesser or smaller in amount, extent, or size. 

From L. minor "lesser, smaller, junior,"  from PIE base *mei- "small"  (cf. L. minuere "make small;"  Gk. 
meion "less," minuthein "to lessen;" Skt. miyate "diminishes, declines;" O.E. minsian "to diminish"). 

Kehin comparative and superlative of keh "small, little, slender" (related to kâstan, kâhidan "to decrease, 
lessen, diminish," kam "little, few;  deficient, wanting; scarce," (Mid.Pers. kam "little,  small, few," 
O.Pers./Av. kamna- "small, few;" from  Mid.Pers. kâhitan, kâstan, kâhênitan "to decrease, diminish, 
lessen;" Av. kasu- "small, little;"  Proto-Iranian *kas- "to  be small, diminish, lessen") + -é nuance suffix. 

minor axis 
    $
    
âse-ye kehin 
 
Fr.: petit axe    

The axis of an ellipse that is perpendicular to the major axis at a point equidistant from the foci. 

  minor;   axis. 

minor planet 
  $    
sayyârak (#) 
 
Fr.: petite planète    

An obsolete name used to describe an  asteroid. 

  minor;   planet. 

Mintaka (E Orionis) 
  	
"#    
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Mantaqé (#) 
 
Fr.: Mintaka    

The faintest of the three stars which appear in a row and make up the  Orion's belt. It is a blue star of 
magnitude 2.23 lying 915 light-years away. Mintaka is in fact an   eclipsing binary  with a period of 5.7 
days. The main star has a  spectral type of O9.5 and radiates near 90,000 times the  solar luminosity.  
The   interstellar medium was discovered by the German astronomer Johannes Hartmann (1855-1936) 
through the study of E Orionis. He remarked that the calcium line at 3934 Å did not share in the periodic 
displacements of the lines caused by the orbital motion of the star. This suggested that the calcium line 
was not from the stars but from an intervening interstellar absorbing cloud. 

Mintaka, from al-Mintaqah  "the belt,"  from al-Mintaqah  al-Jauzâ' (	
"#:) "the belt of the central 
one (Orion)." 

minute 
  ##    
daqiqé (#) 
 
Fr.: minute    

A unit of angular measurement equal to one sixtieth of a degree.  
A unit of time  equal to one sixtieth of an hour. 

From O.Fr. minut, from M.L.  minuta "minute, short note," from  L. minuta, feminin  of minutus "small, 
minute." In M.L.,  pars minuta prima "first  small part" was used by Ptolemy for "one-sixtieth  of a circle," 
later of an hour (next in order was secunda minuta, which became second). 

Daqiqé, loan from Ar. daqiqat. 

Mira 
  	    
Mirâ (#) 
 
Fr.: Mira    

A   red giant variable star in the constellation   Cetus, called also Omicron (K) Ceti. Its magnitude 
varies between 2.0 and 10.1 over a period of about 330 days, and its spectral type between M5 and M9. Its 
diameter is 400-500 times that of the Sun, and it lies approximately 420 light-years away. Mira is a binary 
star, consisting of the red giant Mira A along with Mira  B. It  is the prototype of a class known as long-
period variables, or  Mira  stars. 

From L. mira "wonderfull,"   as named by J. Hevelius (1611-1687). 

Mira variables 
  %

  	    
vartandegân-e Mirâ-vâr 
 
Fr.: variables de type Mira    

Periodic variables with cycles 100-500 days, and of spectral types K, M, S and C; also called long-period 
variables. 

  Mira;    varaible star. 

mirage 
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    
sarâb (#) 
 
Fr.: mirage    

An image formed when the atmosphere behaves as a lens. 

From Fr. mirage, from (se) mir(er)  "to look at (oneself), be reflected" (from L.  mirare "to  wonder at, 
admire") + suffix  -age. 

Sarâb loan from Ar. 

Miranda 
  	
    
Mirândâ (#) 
 
Fr.: Miranda    

The eleventh of Uranus's known satellites and the innermost of Uranus' large moons. Its is about 470 km 
in diameter and orbits Uranus at about 130,000 km from its planet. It was discovered by Kuiper in 1948. 

Miranda is a daughter of the magician Prospero in Shakespeare's The Tempest. 

Mirfak  (/  Perseii) 
  	#    
Merfaq (#) 
 
Fr.: Mirfak    

The brightest star of Perseus, with a visual magnitude of 1.8. It is a giant of spectral type F5 lying some 
590 light-years away. 

From Ar. al-Mirfaq  (	#) "the elbow." 

Merfaq, from Ar.  al-Mirfaq,  as above. 

mirror 
  
    
âyené (#) 
 
Fr.: miroir    

A smooth, highly polished surface, for reflecting light,  that may be plane or curved. The actual reflecting 
surface is usually a thin coating of silver or aluminum on glass. 

From O.Fr. mireor "a reflecting  glass," earlier miradoir, from  mirer "look  at," from V.L.  *mirare,  from  L. 
mirari  "to wonder at, admire." 

Âyené, from Mid.Pers. êwênag "mirror," from *âdênak, from  Proto-Iranian *dayanaka-, from prefix - + 
the root of Av. d(y)- "to see," didti "sees" (cf. Mod.Pers. didan "to see," Mid.Pers. ditan "to see, regard, 
catch sight of, contemplate, experience;" O.Pers. d- "to see;" Skt. dh- "to perceive, think, ponder; 
thought, reflection, meditation," ddhye; Gk. dedorka "have seen") + suffix -ak. 

mirror blank 
    
    
gerde-ye âyené 
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Fr.: disque miroir    

The material on which the reflecting coating is applied. It may be glass, quartz, or metal. 

  mirror;  blank "a piece of metal ready to be drawn, pressed, or machined into a finished object," from 
M.E., from O.Fr. blanc (adj.)  from Gmc; cf. O.E. blanca "white  horse," O.H.G. blanch "bright,  white." 

Gerdé disk; âyené  mirror. 

mirror disk 
    
    
gerde-ye âyené 
 
Fr.: ébauche de miroir    

same as  mirror blank. 

  mirror;    disk. 

mirror testing 
  	
  
    
âzmun-e âyené (#) 
 
Fr.: test d'un miroir    

The observation and measurement of the flatness of a mirror surface. The process generally is done before 
coating so as not to damage the delicate coated surface. For coated and curved surfaces, noncontact 
methods are often employed, generally using interference techniques. 

  mirror;    test. 

Mirzam (2 Canis Majoris) 
  		    
Merzam (#) 
 
Fr.: Mirzam    

The fourth brightest star in the constellation   Canis Major. It  is a B1   giant of magnitude 2.0 lying 
about 500  light-years  away. Mirzam is one of the brightest of the   Beta Cephei variable stars. 

From Ar. al-Mirzam  (		) "subordinate," which according to the Persian astronomer Biruni (A.D. 973-
1048) was a general name for a relatively fainter star lying beside a much brighter one, in this case  
Sirius. Some sources have related the name of this star to Ar. al-Murzim (		) "the roarer." They claim 
that this name refers to the fact that the star is situated to the east of Sirius and thus "announces, heralds" 
imminent rising of Sirius.  However, this interpretation does not seem tenable since the meaning 
"announcing" is far-fetched, and moreover the angular distance between Sirius and Mirzam being small, 
they actually rise together. 

misalignment 
  %
    
dožtâneš 
 
Fr.: mésalignement    
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Deviation of the chain of optical components from the optimum alignment in  an instrument which leads to 
loss of light and poor image. 

From mis- a prefix meaning "ill,  mistaken, wrong, wrongly"  +   alignment. 

Dožtâneš, from dož- dys- + (â)tâneš  alignment. 

missile 
  	$    
mušak (#) 
 
Fr.: missile    

An object or weapon for throwing, hurling,  or shooting.   ballistic  missile. 

From Fr. missile, from L. missile "weapon that can be thrown," from missus, p.p. of mittere "to send." 

Mušak literally "little  mouse," or "mouse like,"  from a firework  explosive that was likened to a mouse, 
from muš "mouse," dialectal Loris, Laki  miš; Mid.Pers. mušk (cf. Skt. muš-, muš-; Gk. mys; L. mus; O.E. 
mys; Ger. Maus) + -ak diminutive or similarity  suffix. 

missing mass 
  	  	    
jerm-e gomšodé (#) 
 
Fr.: masse manquante    

The unseen mass whose gravitational influence is needed to account for the way galaxies rotate, and also 
to bind clusters of galaxies together. It is thought to consist, in part, of giant halos of dark matter that 
surround the visible portions of galaxies, and similar material that invisibly  occupies the intergalactic 
voids. Same as  hidden mass;  dark matter. 

Missing, from miss "to fail  to be present," from M.E. missen, O.E. missan; cf. O.Fris. missa, M.Du. 
missen, Ger. missen "to miss, fail;"  mass. 

Jerm  mass; gomšodé "lost, missing," from gom "missing, lost" + šodé p.p. of šodan "to become" (from 
Mid.Pers. šudan, šaw- "to go;" Av. šiyav-, š(ii)auu-  "to move, go," šiyavati "goes," šyaona- "activity; 
action; doing, working;"  O.Pers. šiyav- "to go forth, set," ašiyavam "I set forth;" cf. Skt. cyu- "to  move to 
and fro, shake about; to stir," cyávate "stirs himself, goes;" Gk. kinein "to move;" Goth. haitan "call,  be 
called;" O.E. hatan "command, call;" PIE base *kei- "to  move to and fro"). 

mission 
  
    
gosilân 
 
Fr.: mission    

An operation designed to carry out the goals of a specific program, such as a a space flight or voyage. 

Mission, from L. missionem (nominative missio) "act of sending," from  mittere "to send," of unknown 
origin. 

Gosilân, from gosil, variant gosi "sending away, dismission;" Mid.Pers.  wisé "to despatch" (Parthian 
Mid.Pers. wsys- "to despatch;" Buddhist Mid.Pers. wsydy "to despatch;" Sogdian 'ns'yd- "to exhort"), from 
Proto-Iranian *vi-sid-  "to despatch, send off," from prefix vi-  "apart, away, out," + *sid- "to  call" + -ân 
nuance suffix. 
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mist 
  
	    
nezm 
 
Fr.: brume    

A very thin fog  consisting of an aggregate of microscopic water droplets or wet hygroscopic particles (of 
diameter not less than 0.5 mm), in which the visibility at the earth's surface is greater than 1 km. 

O.E. mist "dimness, mist," from P.Gmc. *mikhstaz (cf. M.L.G.  mist, Icelandic mistur),  from PIE *migh-
/*meigh-; cf. Pers. miq "fog, mist;"  Gk. omikhle, O.C.S. migla, Skt. megha- "cloud, mist."    nebula. 

Nezm "mist, fog," variants nezu, nezvâ "mist," nam "moisture, humidity;" Av.  napta- "moist," nabs-câ- 
"cloud," nabah- "sky;"  cf. Skt. nábhas- "moisture, cloud, mist;"  Gk. nephos "cloud, mass of clouds," 
nephele "cloud;" L. nebula "mist,"  nimbus "rainstorm, rain cloud;" O.H.G.  nebul; Ger. Nebel "fog;" O.E. 
nifol "dark;"  from PIE *nebh-  "cloud, vapor, fog, moist, sky." 

mix (v.) 
  	)%
    
âmixtan (#) 
 
Fr.: mélanger    

To combine (substances, elements, things) into one mass, collection, or assemblage, generally with a 
thorough blending of the constituents. 

From M.E. myxte, from O.Fr. mixte, from L.  mixtus, p.p. of miscere "to mix;" cognate with Pers. âmixtan, 
âmiz-, as below; from PIE *meik- "to mix." 

Âmixtan, âmizidan "to mix,"  from Mid.Pers. âmêz-, âmêxtan (Proto-Iranian *mis- ,*miz-; PIE *meik- 
"to mix");  cf. Av.  mayas- "to mix;" Skt. miks- "to  mix, mingle,"  mir- "to mix, blend, combine;" Gk. 
misgein "to mix, mingle;"  L. miscere (p.p. mixtus) "to mix;"  O.C.S. meso, mesiti "to mix," Rus. meshat, 
Lith. maisau "to mix,  mingle." 

mixing 
  	    
âmizeš (#) 
 
Fr.: mélange    

The result of irregular fluctuations in fluid  motions on all scales from the molecular to large eddies. 

Verbal noun of   mix (v.). 

mixing length 
    	    
derâzâ-ye âmizeš 
 
Fr.: longueur de mélange    

In a turbulent fluid, the average distance traveled by a convective cell before meeting another convective 
cell. 

  mixing;   length. 

mixing ratio 
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    	    
vâbar-e âmizeš 
 
Fr.:rapport  de mélange    

Mass of water vapor per mass of dry air; expressed as grams per kilogram.  humidity 

  mixing;   ratio. 

Mizar (;  Ursae Majoris) 
  	1    
Me'zar (#) 
 
Fr.: Mizar    

A main sequence star of spectral type A1 and visual magnitude 2.3 lying 78 light-years away in the 
constellation   Ursa Major.  It forms a naked-eye double with Alcor, but the two stars are not a binary 
system. 

Mizar, from Ar.  al-Mi'zar  (	1) "wrapping, loin cloth." 

mode 
  % " Vi    
tarz, mod 
 
Fr.: mode    

Physics: Any of the distinct patterns of oscillation that a given periodically  varying system can have.  
The characteristic of the propagation of light through a waveguide that can be designated by a radiation 
pattern in a plane transverse to the direction of travel.  
Math.: In a series of statistical data, the item or value which occurrs most frequently. It is a measure of 
central tendency. 

Mode, from Fr. mode, from L. modus "measure, rhythm, song, manner," from PIE base *med- "to 
measure, limit, judge, advise;" cf. L. meditari "to  think or reflect  upon, consider;" Av. mad- "to measure 
out, apportion, allot;" Gk. medein "to rule;"  O.E. metan "to measure out." 

Tarz "manner, mode," Arabicized as ". Tarz may be related to Av. darsa- "appearance, looking" 
(huuar.darsa- "having the appearance of the sun"), from Av. dars- "to look;" cf. Skt. dar-, dr- "to 
see, appear, look, show" dara- "apperance, look," drta- "apparent, visible."  
Mod, loan from Fr., cognate with Av.  mad- "to measure out, apportion, allot," as above. 

model 
  ) 	 % 
) 	 %
    
1) (n.) model, tarzâl; 2) (v.) model sâxtan, tarzâlidan 
 
Fr.: 1) modèle; 2) modéliser    

1) A mathematical representation of a process, system, or object developed to understand its behavior or 
to make predictions. The representation always involves certain simplifications and assumptions.  
2) To make or construct a model of. 

M.Fr. modelle (Fr. modèle), from It. modello "a model, mold,"  from V.L.  *modellus, from  L. modulus 
"measure, standard," from modus "manner, measure" (cf. Av. mad-,  mode), PIE *med- + -ulus  -ula. 
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1) Model, from Fr. modèle. Tarzâl, from tarz   mode + -âl,   -al.  
2) Model sâxtan, from model + sâxtan, sâzidan "to build, make, fashion; to adapt, adjust, be fit" (from 
Mid.Pers. sâxtan, sâz-, Manichean Parthian s'c'dn "to prepare, to form;" Av. sak- "to understand, to mark," 
sâcaya- (causative) "to teach").  
Tarzâlidan, from tarzâl  + -idan infinitive  suffix. 

model dependence 
  %    	 ~ ~ %    
vâbastegi bé model, ~ ~ tarzâl 
 
Fr.: dépendance du modèle    

In a theoretical analysis, the solution that does not correctly treat the intervening parameters, or neglects 
some crucial factors. 

  model. dependence, noun of  dependent. 

modeling 
  	 %    
modelsâzi, tarzâleš 
 
Fr.: modélisation    

The simulation of a process, concept, or operation of a system often implemented by a computer program 
and making use of a mathematical treatment. 

Verbal noun of   model 

modification 
  % %    
vâtarz, vâtarzeš 
 
Fr.: modification    

An act or instance of modifying; the state of being modified; partial  alteration. 

Verbal noun of   modify (v.) 

modified Julian date (MJD) 
    
  %    
gâhdâd-e žulian-e vâtarzidé 
 
Fr.: date julienne modifiée    

A modification  of the Julian Date, representing the number of days that have elapsed since midnight 
(instead of noon) at the beginning of Wednesday November 17, 1858. MJD = JD - 2,400,000.5 The reason 
for adopting that date is the fact that the Julian Day 2,400,000 just happens to be November 17, 1858. 

  modify (v.);   Julian  date. 

MOdified  Newtonian Dynamics (MOND) 
  %
$   
%
  %    
tavânik-e niyutoni-ye vâtarzidé 
 
Fr.: dynamique newtonienne modifiée    
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A modification  of the Newton's law of gravitation  below a critical acceleration of about 1.2 x 10-8 cm s-2, 
where the gravitational force scales as 1/r instead of 1/r2. Originally put forward to describe the rotation 
curves of galaxies with no need to assume any dark matter, MOND is now tested at larger cosmological 
scales. Proposed by Mordehai Milgrom, an Israeli astrophysicist, in 1983. 

  modify (v.);   Newtonian dynamics. 

modifier 
  %
 %    
vâtarzandé, vâtarzgar 
 
Fr.: modificateur    

In data procesing, a quantity used to alter an instruction in a prescribed way to produce the instruction 
actually obeyed. 

Agent noun of   modify (v.). 

modify (v.) 
  %
    
vâtarzidan 
 
Fr.: modifier    

To change somewhat the form or qualities of; alter partially; amend.  
To reduce or lessen in degree or extent; moderate; soften: 

From O.Fr. modifier, from  L. modificare "to  impose a rule or pattern, regulate, restrain," from modus 
"measure, rhythm, song, manner" PIE base *med-/*met- "to measure, limit, consider, advise, take 
appropriate measures" + root of facere "to make" 

Vâtarzidan, from vâ- prefix  denoting "reversal, opposition; separation; repetition; open; off; away" 
(variant of bâz-, from Mid.Pers. abâz-, apâc-; O.Pers. apa- [pref.] "away, from;"  Av. apa- [pref.]  "away, 
from," apaš [adv.] "towards the back;" cf.  Skt. ápñc "situated behind") + tarz "mode, manner" + -idan 
infinitive  suffix. 

modulate (v.) 
  

    
degarâhangidan (#) 
 
Fr.: moduler    

General: To regulate by or adjust to a certain measure or proportion; tone down. Physics: To alter the 
value of some parameter characterizing a periodic oscillation.  modulation. 

From L. modulatus pr.p. of modulari  "to regulate, measure off properly," from modulus "small measure," 
diminutive of  modus "measure, manner,"  mode. 

Degarâhangidan, from degar "other, another," denoting change, variant digar (Mid.Pers. dit, ditikar  "the 
other, the second;" O.Pers. duvitiya- "second," Av. daibitya-, bitya- "second;" Skt. dvitiya-  "second," PIE 
*duitiio-  "second") + âhang "melody, pitch,  tune, modulation" (ultimately  from Proto-Iranian *hang-, 
from prefix - + *hang-, from  PIE base *sengwh- "to sing, make an incantation;" cf. O.H.G. singan; Ger. 
singen; Goth. siggwan; Swed. sjunga; O.E. singan "to chant, sing, tell in song;" maybe cognate with Gk. 
omphe "voice; oracle") + -idan infinitive  suffix. 

modulated wave 
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  	   
    
mowj-e degarâhangidé (#) 
 
Fr.: onde modulée    

A combination of two  or more waves resulting in the production of frequencies not present in the orignal 
waves, the new frequencies being usually the sums and differences of integral multiples of the frequencies 
in the original waves.  
A wave which varies in some characteristic in accordance with the variations of a modulating signal. 
Compare continuous wave. See modulation 

Modulated, p.p. of   modulate (v.);   wave. 

modulation 
  
    
degarâhangeš (#) 
 
Fr.: modulation    

General: The modification of  some property of a phenomenon by another distinct phenomenon.  
Physics: Variation of some characteristic (amplitude, phase, or frequency) of a radio wave, called the 
carrier wave, in accordance with instantaneous values of another wave, called the modulating wave.  
amplitude modulation;   frequency modulation.  
Optics: A synonym for contrast, particularly  when applied to a series of parallel lines and spaces imaged 
by a lens. 

From O.Fr. modulation "act of making music,"  from L. modulationem "rhythmical  measure, singing and 
playing, melody," from  modulatus  modulate (v.). 

Vâhang, present stem and verbal noun of vâhangidan modulate (v.). 

modulation transfer function (MTF) 
  $  %  
    
karyâ-ye tarâvâž-e degarâhangeš 
 
Fr.: fonction  de transfert de modulation    

A measure of the ability of an optical system to reproduce (transfer) various levels of detail from the 
object to the image, as shown by the degree of contrast (modulation) in the image.  optical transfer 
function. 

  modulation;   transfer;    function. 

modulator 
  
    
degarâhangâr 
 
Fr.: modulateur    

Any device for effecting  the process of modulation. 

from L. modulator,  from   modulate (v.) + -tor  a suffix forming  personal agent nouns from verbs. 

Vâhangâr, from vâhang  modulation + -âr,  contraction of âvar agent noun of âvardan "to bring; to 
cause, produce" (Mid.Pers. âwurtan, âvaritan; Av. bar- "to bring; to possess," from prefix - + 
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Av./O.Pers. bar- "to bear, carry," barere "to bear (infinitive),"  bareri "a female that bears (children), a 
mother;" Mod.Pers. bordan "to carry;" Skt. bharati  "he carries;" Gk. pherein; L.  fero "to carry"). 

module 
  	 %    
modul, tarzul 
 
Fr.: module    

A distinct and separable element of a spacecraft or space station. 

From M.Fr. module, from L.  modulus "small measure," diminutive of modus "measure, manner,"  mode. 

Modul, loan as above. Tarzul, from tarz  mode + -ul  -ula. 

modulus 
  	
    
peymun 
 
Fr.: module    

A real, positive quantity that measures the magnitude of some number. For instance, the modulus of a 
complex number is the square root of the sum of the squares of its components. Often it means, simply, 
the numerical ("absolute") value of an algebraic quantity. 

From L. modulus,   module. 

Peymun, variant of peymâné "a measure either for dry or wet goods; a bushel, cup, bowl," from peymudan, 
peymâyidan "to measure," from Mid.Pers. patmudan, paymudan "to measure (against)," from *pati-mya-. 
The first element *pati- "against, back" (cf.  Mod.Pers. pâd- "agaist, contrary to;" Mid.Pers. pât-; O.Pers. 
paity "agaist, back, opposite to, towards, face to face, in front of;" Av. paiti;  Skt. práti "towards,  against, 
again, back, in return, opposite;" Pali pati-; Gk. proti,  pros "face to face with, towards, in addition to, 
near;" PIE *proti).  The second element from *m- "to measure;" O.Pers./Av. m(y)- "to measure;" cf. Skt. 
mati "measures," matra- "measure;" Gk. metron "measure;" L. metrum; PIE base *me- "to measure." 
Apart from peymâné, several other terms in Mod.Pers. are related to this second element, which occurs 
also as mun, mân, man, mâ, mu, and mây: pirâmun "perimeter," âzmun, âzmây- "test, trial," peymân 
"measuring, agreement," man "a measure weighing forty seers), nemudan, nemâ- "to show, display," 
âmâdan, âmây- "to prepare." 

mole 
  	 	$-	  %	-	    
mol, molekul-geram, atom-geram 
 
Fr.: mole    

The molecular weight of a substance expressed in grams. Specifically, a mole is an amount containing the 
same number of units as there are atoms in 12 grams of carbon-12, i.e., 6.023 x 1023. 

From Ger. Mole, short for Molekül, from  Fr.   molecule. 

molecular 
  	$    
molekuli (#) 
 
Fr.: moléculaire    
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Of or pertaining to or caused by molecules. 

From   molecule + -ar variant of the adjective-forming  suffix    -al, joined to words in  which an l 
precedes the suffix. 

Molekuli, from  molekul  molecule + -i adj. suffix. 

molecular band 
  
  	$    
bând-e molekuli (#) 
 
Fr.: bande moléculaire    

A band of molecular origin present in a spectrum. See for example  cyanogen band,  S star. 

  molecular;   band. 

molecular cloud 
    	$    
abr-e molekuli (#) 
 
Fr.: nuage moléculaire    

A relatively dense, cold region of interstellar matter where the atoms are primarily bound together as 
molecules rather than free atoms or ionized particles. Molecular clouds represent the coldest and densest 
phase of the  interstellar  medium. They consist primarily of   molecular  hydrogen (H2), with 
temperatures in the range 10-100 K. Molecular hydrogen is not directly observable under most conditions 
in molecular clouds. Therefore, almost all current knowledge about the properties of molecular clouds has 
been deduced from observations of molecules such as  carbon monoxide (CO), which have strong 
emission lines mainly in the   millimeter  portion of the   electromagnetic spectrum. So far 129 
molecualr species have been detecetd in molecular clouds, among which complex organic molecules.  
Dust grains in molecular clouds play a crucial role in the formation  of molecules. Molecular clouds are 
the principal sites where stars form.  giant molecular  cloud;   Orion  molecular cloud. 

  molecular;   cloud. 

molecular formula 
      	$    
disul-e molekuli 
 
Fr.: formule moléculaire    

The formula of a chemical compound, showing the kind and arrangement of atoms. 

  molecular;   formula. 

molecular hydrogen 
  
  	$    
hirožen-e molekuli (#) 
 
Fr.: hydrogène moléculaire    

A molecule consisting of two hydrogen atoms (H2) and the most common molecule in the Universe. 

  molecular;   hydrogen. 
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molecular outflow 
  
>o?   	$    
ostacân-e molekuli 
 
Fr.: flot  moléculaire    

An outflow  of molecular material, often   bipolar,  observed in the regions of   star formation. 
Molecular outflows are thought to be driven by   bipolar  jets from    protostars. They are probably  
bow shocks which have had time to cool and be observable in molecular lines. Molecular outflows are 
poorly   collimated compared to the jets and tend to be slow moving (velocities 10-20 km s-1). Some 
bipolar outflows may be driven by   stellar  winds. 

  molecular;   outflow. 

molecular weight 
  
   	$    
vazn-e molekuli (#) 
 
Fr.: poids moléculaire    

The sum of the atomic weights of all the atoms in a molecule. 

  molecular;   weight. 

molecule 
  	$    
molekul (#) 
 
Fr.: molécule    

The smallest unit of a chemical compound. A molecule consist of two or more atoms held together by 
covalent bonds. 

From Fr. moléclue, from Mod.L.molecula,  diminutive of  L. moles "mass, massive structure, barrier;"  -
ula 

moment 
  %    
gaštâvar (#) 
 
Fr.: moment    

1) Physics: A tendency to produce motion, especially about a point or axis, i.e. the turning effect of a 
force. It is equal to the product of the force F and the perpendicular distance r between the point of axis of 
rotation and the line of action of the force.  
2) Satistics: For a random variable X, its nth moment about the mean is the expected value of the nth 
power of X, where n is a positive integer. The nth moment of the deviation of X from the mean is called 
the nth central moment. The first moment is the  mean, the second central moment is the  variance. 

From O.Fr. moment, from L. momentum "movement, moving power," also "instant, importance," 
contraction of *movimentum, from movere "to move." 

Gaštâvar literally "that  which makes turn, turning agent," from gašt "turning,"  past stem of gaštan, 
gardidan "to turn, to change" (Mid.Pers. vartitan;  Av. vart- "to turn, revolve;"  Skt. vrt- "to  turn, roll," 
vartate "it turns round, rolls;"  L. vertere "to turn;"  O.H.G. werden "to become;" PIE base *wer- "to turn, 
bend") + âvar agent noun of âvardan "to bring; to cause, produce" (Mid.Pers. âwurtan, âvaritan; Av. 
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bar- "to bring; to possess," from prefix - + Av./O.Pers. bar- "to bear, carry," barere "to bear 
(infinitive),"  bareri "a female that bears (children), a mother;" Mod.Pers. bordan "to carry;" Skt. bharati 
"he carries;" Gk. pherein; L. fero "to  carry"). 

moment of inertia 
  %  )%    
gaštâvar-e laxti (#) 
 
Fr.: moment d'inertie    

For a system of point masses, the sum of the product of each mass and the square of its perpendicular 
(minimum) distance from a given axis. For a continuous mass distribution, the sum becomes an integral. 

  moment;  inertia. 

momentum 
  
$    
jonbâk 
 
Fr.: quantité de movement    

In Newtonian mechanics the momentum p of a body with mass m and velocity v is the product of these 
two quantities: p = mv. Momentum usually means linear momentum as opposed to angular momentum. 

From L. momentum "movement, moving power," from movere "to move." 

Jonbâk, from jonb present stem of jonbidan "to move" (Mid.Pers. jumbidan, jumb- "to  move," Lori,  Laki 
jem "motion," related to gâm "step, pace;" O.Pers. gam- "to come; to go," Av. gam- "to come; to go," 
jamaiti "goes," gman- "step, pac;" Mod.Pers. âmadan "to come;" Skt. gamati "goes;" Gk. bainein "to go, 
walk, step," L. venire "to come;" Tocharian A  käm- "to come;" O.H.G. queman "to come;" E. come; PIE 
root *gwem- "to go, come") + -âk noun suffix. 

monitor 
  ) 
 
)     
1) pahridan; 2) pahregar 
 
Fr.: 1) contrôler;  2) moniteur, écran de contrôle    

1) (v.) To watch closely or evaluate something on a constant or regular basis.  
To oversee, supervise, or regulate.  
2) (n.) A video device that displays data or images generated by a computer or terminal. 

From L. monitor "one who reminds, admonishes, or checks," from monere "to remind, warn, advise," 
related to memini "I remember, I am mindful of,"  mens "mind," from PIE base *men- "to think;"  Pers. 
cognates under  idea. 

Pahregar "watch, guard," agent noun from pahré (Dehxodâ) "watch, guarding," from  Mid.Pers. pahr, 
pahrag "guard;" Av.  pra.vant "guard, watchman," from *pra-, from Av. p- "to protect," pti 
"guards," nip(y)- (with ni-) "to  watch, observe, guard," niptar- "protector, watcher," nipri- 
"protectress;" cf. Skt. p- "to protect, keep," tanû.p- "protecting the body," pa.p- "shepherd;" Gk. poma 
"lid, cover," poimen "shepherd;" L. pascere "to put out to graze," pastor "shepherd;" Lith.  piemuo 
"shepherd;" PIE base *p- "to protect, feed."  
Pahridan verb from pahr, as above. 

mono- 
  %$- $-    
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tak- (#), yek- (#) 
 
Fr.: mono-    

A combining form  meaning "alone, single, one," as in monochromatic, Monoceros, monotonic. In 
chemistry applied to compounds containing one atom of a particular element (monohydrate). 

From Gk. mono-, fro monos "single, alone," from PIE base *men- "small, isolated," also represented by 
Gk. manos "rare, sparse." 

Tak "single, alone", from Mid.Pers. tak "single, alone," maybe related to tâk, tâi "unit,  piece."  
Yek "one, alone," from Mid.Pers. êwak (Proto-Iranian *aiua-ka-); O.Pers. aiva- "one, alone;" Av. auua- 
"one, alone;" cf. Skt. éka- "one, alone, single; " Gk. oios "alone, lonely;" L.  unus "one;" Ger. ein; E. one. 

Monoceros 
  %$)    
Takšâx (#) 
 
Fr.: Licorne    

The Unicorn. An extensive but faint constellation across the celestial equator , at 7h right ascension, 4° 
south declination. Abbreviation: Mon; genitive:  Monocerotis. 

Monoceros "the unicorn," from O.Fr., from  L., from  Gk. monokeros, from   mono- "single" + keras 
"horn," kara "head," karena "head, top;" cf. Pers. soru "horn," sar "head;"  L. cornu "horn,"  cerebrum 
"brain;" Skt. iras- "head, chief;" O.E. horn "horn of  an animal," also "wind instrument" (originally   made 
from animal horns), from P.Gmc. *khurnaz (Ger. Horn,  Du. horen), from PIE *ker-  "head, horn, top, 
summit." 

Takšâx, from tak "single"   mono- + šâx "horn, branch" (Mid.Pers šâk; cf. Skt. sakha- "a branch, a limb;" 
Arm. cax; Lith.  šaka; O.S. soxa; PIE *kakhâ "branch"). 

Monoceros Loop 
    %$)    
gerdâl-e takšâx 
 
Fr.: Boucle de la Licorne    

A faint filamentary  loop of nebulosity about 1 kpc distant, the remnant of a supernova that occurred about 
300,000 years ago. It contains the Rosette Nebula as well as the Cone Nebula. 

  Monoceros;   loop. 

monochromatic 
  %$	    
takfâm (#) 
 
Fr.: monochromatique    

Characterized by light of one color or by radiation of a single wavelength or narrow range of wavelengths. 

  mono- + chromatic, from Gk. khromatikos, from  khroma "color"  + -ikos  -ics. 

Takfâm, from tak-  mono- + fâm "color." 

monotonic 
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  $
)%    
yeknavâxt (#) 
 
Fr.: monotone    
Of a mathematical function, either continously increasing or decreasing. 
From Fr. monotone, from Gk. monotonos "monotonous, of one tone," from monos,  mono- "single, 
alone" + tonos "tone" +  -ic. 
Yeknavâxt "monotonous," from yek "one, single," + navâxt"rhythm," from navâxtan, navâzidan "to play 
an instrument; to gratify," navâ music, song, melody;" Mid.Pers. nw'c "to treat kindly, honour," niwag 
"music, melody;" Proto-Iranian *ni-uac-, from ni- (cf. O.Pers. preposition and verbal prefix ni "down;" 
Av. n "down, in ,into;" Skt. ni "down," nitaram "downward;" Gk. neiothen "from below;" E. nether; O.E. 
niþera, neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz; O.S. nithar; O.N. niðr; 
O.Fris. nither; Du. neder; Ger. nieder; PIE *ni- "down, below") + *uac- "to speak, treat kindly." 
monsoon 
    		    
bâdhâ-ye mowsemi (#) 
 
Fr.: mousson    
A seasonal change in wind direction bringing dry air or heavy rain in India and nearby lands. 
Monsoon, from Du. monssoen, from Port. monçao, from Ar. mausim "season." It was first applied to the 
winds over the Arabian Sea, which blow for six months from northeast and for six months from 
southwest, but it has been extended to similar winds in other parts of the world. 
Bâd "wind;" mowsem, related to mowsem, from Ar. mausim, as above. 
Monte Carlo Method 
  ['i  $    
raveš-e Monte Carlo 
 
Fr.: méthode de Monte Carlo    
A computer-intensive technique that relies on repeated random sampling of a statistical population to 
compute its results. Monte Carlo simulation is often used for approximate numerical computations when 
application of strict methods requires too much calculation, or when it is infeasible or impossible to 
compute an exact result with a deterministic algorithm. 
The term Monte Carlo was coined in the 1940s by physicists (Stanislaw Ulam, Enrico Fermi, John von 
Neumann, and Nicholas Metropolis) working on nuclear weapon projects in the Los Alamos National 
Laboratory. The name is a reference to a famous casino in Monaco which, it is said that, Ulam's uncle 
would borrow money to gamble at.  method. 
month 
  	    
mâh (#) 
 
Fr.: mois    
A period of time based on the revolution of the Moon around the Earth. Several types of months are 
defined:  anomalistic month;  draconic month;  sideral month;  synodic month;  tropical 
month. 
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O.E. monað, from P.Gmc. *mænoth- (O.N. manaðr, M.Du. manet, Du. maand, O.H.G. manod, Ger. 
Monat, Goth. menoþs "month"), related to *mænon- moon. 

Mâh and mâng in Pers. are variants of the same term, the dominant form being mâh, while mâng (Av. 
from, see below) is used in classical literature as well as in some dialects: Tabari, Kurd. mâng, Laki, Tâti, 
Taeši mong, Šahmirzâdi, Sangesari mung; Mid.Pers. mâh "moon, month;" O.Pers. mha- "moon, month;" 
Av. mh- "month, moon," also mwngh-; cf. Skt. ms- "moon, month;" Gk. mene "moon," men "month;" 
L. mensis "month;" O.C.S. meseci, Lith. menesis "moon, month;" O.Ir. mi, Welsh mis, Bret. miz "month;" 
O.E. mona; E. moon, month; Ger. Mond, Monat; Du. maan; PIE base *me(n)ses- "moon, month."  
 
Note: In Persian the same term, mâh, is used for two different, but related, concepts: moon and month. 
This was also the case for other IE languages, as shows the above etymology. However, other IE 
languages have evolved towards more accuracy by using different forms of the same initial term, as in E. 
moon / month or Ger. Mond / Monat. The Latin family  uses two unrelated words, as in Fr. lune "moon" / 
mois "month" and Sp. luna / mes. An additional difficulty  in present Pers. is that the adj. mâhi not only 
means "lunar" and "monthly" it  also denotes "fish." For the sake of clarity and precison, this dictionary 
uses mângi for "lunar." 

moon 
  	 	
    
mâh (#), mâng (#) 
 
Fr.: Lune    

1) Natural satellite of the Earth.  
2) A large body orbiting a planet. 

O.E. mona, from P.Gmc. *mænon- (cf. O.S., O.H.G. mano, O.Fris. mona, O.N. mani, Du. maan, Ger. 
Mond, Goth. mena "moon"), cognate with Pers. mâh, as below, from PIE *me(n)ses- "moon, month." 

Mâh and mâng in Pers. are variants of the same term, the dominant form being mâh, while mâng (Av. 
from, see below) is used in classical literature as well as in some dialects: Tabari, Kurd. mâng, Laki, Tâti, 
Taeši mong, Šahmirzâdi, Sangesari mung; Mid.Pers. mâh "moon, month;" O.Pers. mha- "moon, month;" 
Av. mh- "month, moon," also mwngh-; cf. Skt. ms- "moon, month;" Gk. mene "moon," men "month;" 
L. mensis "month;" O.C.S. meseci, Lith. menesis "moon, month;" O.Ir. mi, Welsh mis, Bret. miz "month;" 
O.E. mona; E. moon, month; Ger. Mond, Monat; Du. maan; PIE base *me(n)ses- "moon, month."  
 
Note: In Persian the same term, mâh, is used for two different, but related, concepts: moon and month. 
This was also the case for other IE languages, as shows the above etymology. However, other IE 
languages have evolved towards more accuracy by using different forms of the same initial term, as in E. 
moon / month or Ger. Mond / Monat. The Latin family  uses two unrelated words, as in Fr. lune "moon" / 
mois "month" and Sp. luna / mes. An additional difficulty  in present Pers. is that the adj. mâhi not only 
means "lunar" and "monthly" it  also denotes "fish." For the sake of clarity and precison, this dictionary 
uses mângi for "lunar." 

moonbow 
  	$	
    
mâhkamân 
 
Fr.: arc en ciel lunaire    

A rainbow that arises from the refraction and reflection of moonlight  on rain drops or mist. 

From   moon + bow, from M.E., O.E. boga "archery bow, arch, rainbow,"  from P.Gmc. *bugon. 
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From mâh  moon + kamân "bow, arc," from Mid.Pers. kamân, related to xam "curve," cf. Breton kamm 
"curved, bent," Gk. kampe "a corner, a joint," L. campus "a field," Lith.  kampus "corner," PIE *kamb- "to 
bend, crook." 

moonlight 
  	%    
mahtâb (#) 
 
Fr.: clair  de lune    

The light of the Moon. 

From   moon +   light. 

Mahtâb (Gilaki  mângtâb) from mah, mâh (mâng) moon + tâb "light,"  from  tâbidan, tâftan "to  shine," 
tafsidan "to become hot" (Av. tp-, taf- "to warm up, heat," tafsat "became hot," tpaiieiti "to create 
warmth;" cf. Skt. tap- "to  spoil, injure, damage; to suffer; to heat, be/become hot," tapati "burns;" L. 
tepere "to be warm," tepidus "warm;" PIE base *tep- "warm"). 

moonrise 
  	  	    
barâmad-e mâh (#) 
 
Fr.: lever de la lune    

The times at which the apparent upper limb of the ascending Moon is on the astronomical horizon. 

  moon;   rise (v.) 

moonset 
    	    
forušod-e mâh (#) 
 
Fr.: coucher de la lune    

The crossing of the visible horizon by the upper limb of the descending Moon. 

  moon;   set (v.) 

Morgan-Keenan classification 
  
  	
-$

    
radebandi-ye Morgan-Keenan (#) 
 
Fr.: classification  de Morgan-Keenan    

A system of stellar spectral classification introduced in 1943 by William  W.Morgan (1906-1994), Philip 
C. Keenan (1908-2000), and Edith M. Kellman (1911-2007) at Yerkes Observatory. Also known as the 
MK (or  MKK)  classification.    spectral classification. 

Named after the two main astronomers, as above;  classification. 

morning 
  	    
bâmdâd (#) 
 
Fr.: matin    
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The first part or period of the day, extending from dawn, or from midnight,  to noon. Not a precise 
astronomical term. 

From M.E. morn, morwen, from O.E. margen earlier morgen (cf. O.H.G. morgen, Goth. maurgins) + -ing. 

Bâmdâd, from Mid.Pers. bâmdâd"morning, dawn," from bâm "beam of light,  splendor," bâmik "brilliant" 
(from Av.  *bma- "light," bmya- "light, luminous,  bright," vspô.bma- "all resplendent," from b- "to 
shine;" cf. Skt. bhti- "light, splendor") +  dâd "given, from dâdan "to give"  (O.Pers./Av. d- "to give, 
grant, yield," daditi "he gives;" Skt. dadáti "he gives;"  Gk. tithenai "to  place, put, set," didomi "I give;" 
L. dare "to give, offer,"  facere "to do, to make;" Rus. delat' "to do;"  O.H.G. tuon, Ger. tun, O.E. don "to 
do;" PIE base *dhe- "to put, to do"). 

morning star 
   %  	    
rujâ (#), setâre-ye bâmdâd (#) 
 
Fr.: étoile du matin    

Not actually a star, but the planet Venus shining brightly in the east just before or at sunrise. Opposed to 
  evening star. 

  morning;   star. 

Rujâ "morning star" in Tabari, "star"  in Gilaki.  This word is a variant of official  Pers. ruz "day," since in 
Tabari and Gilaki the phoneme z is sometimes changed into j, as in rujin = rowzan "window" and jir or jer 
= zir "under." Therefore it is  related to rowšan "bright, clear," rowzan "window,  aperture;" foruq "light," 
afruxtan "to light,  kindle;" Mid.Pers.  rôšn "light;  bright, luminous," rôc  "day;" O.Pers. raucah-rocânak 
"window;"  O.Pers. raocah- "light, luminous;  daylight;" Av.  raocana- "bright,  shining, radiant;" akin to 
Skt. rocaná- "bright, shining, roka-  "brightness, light;"  Gk. leukos "white, clear;" L.  lumen (gen. luminis) 
"light,"  from lucere "to shine," related to lux "light,"  lucidus  "clear," luna, "moon;"  Fr. lumière "light;" 
O.E. leoht, leht, from W.Gmc. *leukhtam  (cf. O.Fris. liacht,  M.Du. lucht, Ger. Licht),  from PIE *leuk- 
"light, brightness;"   morning;    star. 

morphological classification 
  
  )%
)%    
radebandi-ye rixtšenâxti (#) 
 
Fr.: classification  morphologique    

A classification scheme of galaxies based on their apparent shape.  Hubble classification. 

Morphological,  adj. of   morphology  classification. 

morphology 
  )% )%
    
rixt, rixtšenâsi (#) 
 
Fr.: morphologie    

1) The study of the form or structure of anything.  
2) The form and structure of a whole entity under study.  
3) Linguistics: The structure of words in a language, including patterns of inflections and derivation. The 
study and description of such structures. 

From Gk. morphe "form, shape, outward appearance" +  -logy. 
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Rixt "shape, the way something is cast, as in founding," past stem of rixtan "to cast; to pour; to flow 
(Mid.Pers. rxtan and rcitan "to flow;" Av. rak- "to leave, set free; to yield, transfer," infinitive  *ricy; 
Mod.Pers; rig in morderig  "heritage" (literally,  "left  by the dead"); cf. Skt. rinakti  "he leaves," riti- 
"stream; motion, course;" L. rivus "stream, brook;" Old  Church Slavic rka "river;" Rus. reka "river;" 
Goth. rinnan "run, flow,"  rinno  "brook;"  O.E. ridh "stream." šenâsi  -logy. 

mosaic 
  	$    
mozâyik (#) 
 
Fr.: mosaïque    

A composite image built up from a number of image segments. 

From O.Fr. mosaicq "mosaic work," from  M.L. musaicum "mosaic work, work  of the Muses," from 
musaicus "of the Muses," from L. Musa. 

motion 
  
    
jonbeš (#) 
 
Fr.: mouvement    

The action or process of moving or of changing place or position; movement. 

From O.Fr. motion, from L. motionem "a moving,  an emotion," from motus, p.p. of movere "to move." 

motor 
  	%    
motor (#) 
 
Fr.: moteur    

A device that imparts motion through reaction. 

From L. motor "mover,"  from movere "to move." 

Motor, loanword from  Fr. moteur, as above. 

mountain 
  $    
kuh (#) 
 
Fr.: montagne    

A natural elevation of the Earth's surface rising to a summit, and attaining an altitude greater than that of a 
hill. 

From O.Fr. montaigne, from V.L.  *montanea "mountain, mountain region," from  L. montanus 
"mountainous," from mons (gen. montis) "mountain," minere "to project, jut,  threaten," from PIE base 
*men- "to project;"  cf. Av. matay-, mati- "protrusion  of mountain range," framanyente "to be protruding, 
jutting;"  from PIE base *men- "to stand out, to project;" (other related terms: mouth, prominent, amount, 
etc.). 

Kuh "mountain," from  Mid.Pers. kôf "mountain, hill;  hump;" O.Pers. kaufa- "mountain;" Av.  kaofa- 
"mounatin." 

890
mountain climate 
  --  $%
    
âbohavâ-ye kuhestân (#) 
 
Fr.: climat  de montagne    

Climate of relatively  high elevations, specifically where optical observatories are situated. 

  mountain;   climate. 

mounting 
  

    
barnešând 
 
Fr.: monture    

The support structure for a telescope that bears the weight of the telescope and allows it to be pointed at a 
target. 

From verb mount, from O.Fr. monter "to go up, climb, mount,"  from V.L.  *montare, from  L. mons 
(genitive montis)   mountain 

Barnešând, noun of Barnešândan "to set, to fix, make sit," from bar- "on, upon, up" (Mid.Pers.  abar; 
O.Pers. upariy "above; over, upon, according to;" Av. upairi  "above, over," upairi.zma- "located above 
the earth;" cf. Gk. hyper- "over, above;" L. super-; O.H.G. ubir  "over;"  PIE base *uper "over") + 
nešândan "to place one thing upon another, to fix, insert," from nešastan "to sit;" Mid.Pers. nišastan "to 
sit;" O.Pers. nišdayam [1 sg.impf.caus.act.] "to sit down, to establish," hadiš- "abode;" Av. nišasii [1 
sg.subj.acr.] "I shall sit down," from  nihad- "to sit down,"  from ni-  "down, in ,into"  (cf. Skt. ni "down," 
nitaram "downward;"  Gk. neiothen "from below;"  O.E. niþera, neoþera "down, downwards, below, 
beneath," from P.Gmc. *nitheraz; O.S. nithar; O.N.  niðr; Du. neder, Ger. nieder; E. nether; PIE *ni- 
"down, below") +  had- "to sit;" PIE base *sed- "to sit;"  cf. Skt. sad- to sit," sidati "sits;"  Gk. hezomai "to 
sit," hedra "seat, chair;" L. sedere "to sit;" O.Ir.  suide "seat, sitting;" Welsh sedd "seat;" Lith. sedmi "to 
sit;" Rus. sad "garden;" Goth. sitan, Ger. sitzen; E. sit. 

moving cluster 
  )   

    
xuše-ye jonbandé (#) 
 
Fr.: amas en mouvement    

A group of stars dynamically associated so that they have a common motion with respect to the local 
standard of rest. 

Moving verbal adj. of move,   motion;   cluster. 

Xušé cluster; jonbandé, verbal adj. of jonbidan  "to move" (Mid.Pers. jumbidan,  jumb- "to move," Lori, 
Laki jem "motion,"  related to gâm "step, pace;" O.Pers. gam- "to come; to go," Av. gam- "to come; to go," 
jamaiti "goes," gman- "step, pac;" Mod.Pers. âmadan "to come;" Skt. gamati "goes;" Gk. bainein "to go, 
walk, step," L. venire "to come;" Tocharian A  käm- "to come;" O.H.G. queman "to come;" E. come; PIE 
root *gwem- "to go, come"). 

moving group 
    

    
goruh-e jonbandé 
 
Fr.: groupe en mouvement    
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A young   stellar  population that shares a common space motion. A moving group remains 
kinematically distinct  within the general field stars at ages < 1 billion years, before being dispersed. As 
progenitor gas is cleared by OB star winds, and the natal cluster expands, stars with sufficiently high 
velocities become unbound and form a young, coeval moving group, possibly leaving behind a bound 
open cluster. Because of their common origin, moving group members have a shared age and 
composition. The nearest moving group is the  TW Hydrae association. 

  moving cluster;   group. 

multi- 
  -    
bas- (#) 
 
Fr.: multi-    

A combining form  meaning "many, much, multiple, many times, more than one, more than two, composed 
of many like parts, in many respects." 

From L. multus "much, many," from  PIE base *mel- "strong, great, numerous;" cf. L. melior "better," Gk. 
mala "very, very much." 

Bas-, from bas "many, much;" Mid.Pers. vas "many, much;" O.Pers. vasiy "at will, greatly, utterly;"  Av. 
varmi "I wish," vasô, vas "at one's pleasure or will," from vas- "to will, desire, wish." 

multi-object spectroscopy 
  

	  -)%    
binâbnamâyi-ye bas-barxâti 
 
Fr.: spectroscopie multi-objets    

A technique of spectroscopy using fiber optics whereby several objects distributed over the field of view 
can be observed simultaneously. 

  multi-;    object;   spectroscopy. 

multiple 
  % %    
bastâ, bastâyi 
 
Fr.: multiple    

Consisting of, having, or involving  several or many individuals, parts, elements, etc.  
Math.: A number that contains another number an integral number of times without a remainder: 25 is a 
multiple of 5. 

From Fr. multiple, from  L.L. multiplus  "manifold,"  from L.    multi- "many,  much" + -plus "fold,"  from 
base of plicare "to fold, twist." 

Bastâ-, from bas "many, much" (Mid.Pers. vas "many, much;" O.Pers. vasiy "at will,  greatly, utterly;" Av. 
varmi "I wish," vasô, vas "at one's pleasure or will," from vas- "to will, desire, wish") + tâ "fold,  plait, 
ply; piece, part," also a multiplicative suffix;  Mid.Pers. tâg "piece, part." 

multiple exposures 
  
  %    
nurdâd-e bastâyi 
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Fr.: poses multiples    

The division of a relatively  long exposure into several successive shorter ones, e.g. to avoid detector 
saturation. 

  multiple;   exposure. 

multiple scattering 
  $
  %    
parâkaneš-e bastâ 
 
Fr.: diffusion  multiple    

Radiative transfer in which more than one scattering event may be of importance before transmission, 
reflection, or absorption. 

  multiple;   scattering. 

multiple star 
  %  %    
setâre-ye bastâyi 
 
Fr.: étoile multiple    

A star which appears single but is in fact composed of more than two components. 

  multiple;   star. 

multiple star system 
  	
  %    
râšmân-e bastâyi 
 
Fr.: système multiple    

A stellar system composed of several stars bound together by gravitational attraction and revolving around 
a common center of mass. 

  multiple;   star;    system. 

multiplet 
  %    
bastâyé 
 
Fr.: multiplet    

A group of spectral lines arising from transitions having a common lower energy level. 

From   multi- + -plet  on the model of triplet. 

Bastâyé, from bastâ- multi-  + euphonic -yé, from -é nuance suffix. 

multiplicand 
  %    
bastâšow 
 
Fr.: multiplicande    
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A number to be multiplied by another. 

From L. multiplicandum,  from multiplicandus  "to be multiplied,"  gerundive of multiplicare   multiply 
(v.). 

Bastâšow, literally "that undergoes multiplication,"  from bastâ  multiple  + šow, present stem and agent 
noun of šodan "to become, to be, to be doing, to go, to pass," from Mid.Pers. šudan, šaw- "to go;" Av. 
šiyav-, š(ii)auu- "to move, go," šiyavati  "goes," šyaona- "activity; action; doing, working;"  O.Pers. šiyav- 
"to go forth, set," ašiyavam "I set forth;"  cf. Skt. cyu- "to move to and fro, shake about; to stir," cyávate 
"stirs himself, goes;" Gk. kinein "to  move;" Goth. haitan "call,  be called;" O.E. hatan "command, call;" 
PIE base *kei- "to move to and fro." 

multiplication 
  %    
bastâyeš 
 
Fr.: multiplication    

In general, the process of repeatedly adding a quantity to itself a certain number of times, or any other 
process which has the same result. 

Verbal noun of   multiply  (v.). 

multiplicity 
  %    
bastâyigi 
 
Fr.: multiplicité    

The state of being multiplex or manifold.  
A large number or variety. 

multiplier 
  %    
bastâgar 
 
Fr.: multiplicateur    

Arithmetic: A  number by which another is multiplied. Physics: A device for  intensifying some effect. 

Agent noun of   multiply  (v.). 

multiply  (v.) 
  %
    
bastâyidan 
 
Fr.: multiplier    

To make many or manifold; increase the number, quantity, etc., of.  
Arithmetic: To find  the product of by multiplication. 

O.Fr. multiplier,  from L. multiplicare  "to  increase," from multiplex (gen. multiplicis)  "having many folds, 
many times as great in number," from multi- "many" + base of plicare "to  lay, fold, twist." 

Bastâyidan, from bastâ  multiple + -idan infinitive   suffix. 
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multiverse 
  %
    
gitigân 
 
Fr.: multivers    

A hypothetical set of multiple  universes, including our Universe, that together comprise all of physical 
reality.   universe. 

Initially  coined by William  James (1895) "an alternative to universe meant to convey absence of order and 
unity." In modern cosmology coined from  -verse in   universe, by replacing uni- with multi-  to denote 
"multiple universes." 

Gitigân, from giti   universe + -gân multiplicity   suffix. 

muon 
  	1
    
muon (#) 
 
Fr.: muon    

A short-lived elementary particle with  negative electrical charge. Muons resemble electrons, but are 207 
times more massive. 

A shortening of mu meson, from mu the 12th letter of the Gk. alphabet +  meson. 

mural instrument 
        
sâzâl-e divâri 
 
Fr.: instrument mural    

An angle measuring device mounted on or built into a wall. For astronomical purposes, these walls were 
oriented so they lie precisely on a meridian. 

From M.Fr. muraille,  from L.  muralia, neut. pl. of muralis  "of a wall,"  from murus "wall;"     instrument. 

Sâzâl instrument; divâri  "of  a wall," from  divâr "wall,"  from  Mid.Pers. dîvâr "wall;"  related to 
Mid.Pers. bâr, var "enclosure, defences, fortress;" Mod.Pers. bâru "wall, rampart, fortification;  fort; 
tower;" O.Pers. did- "wall, stronghold, fortress;" Av. var-  "castle," from var-  "to cover, conceil;" Proto-
Iranian *dida-vra-; cf. Skt. deh- "wall;" Gk. teikhos "wall;"  E. dike, ditch. 

mural quadrant 
  
>l!>p      
cârakân-e divâri (#) 
 
Fr.: quadrant mural    

A mural instrument used to determine stellar positions. The quadrant consisted of a wall supporting a 90° 
graduated arc carefully oriented to the meridian. By means of a movable arm equipped with a sight, the 
altitude of a star could be determined at meridian passage. 

Mural   mural instrument;   quadrant. 

Musca 
  	    

895
Magas (#) 
 
Fr.: Mouche    

The Fly. A minor  constellation in the south   circumpola region, lying  south of   Crux, at 13h right 
ascension, 70° south declination. Its brightest star is of magnitude 2.7. Abbreviation: Mus; genitive: 
Muscae. 

L. musca "fly"  (Fr. mouche); Gk. muia "fly;"  O.H.G. mucka "mosquito;"  from PIE base *mu-. 

Magas "a fly" (dialectal  Aftari  maqes; Tabari maqez, mahaz, maxši; Kurd. mêš, megez); Mid.Pers. magas, 
maxs "fly;" Av.  maxši- "fly,  mosquito;" cf. Skt. maáka-, maks- "fly, mosquito;" PIE base *mako-. 

mutation 
  	%    
muteš 
 
Fr.: mutation    

A sudden, random change in the genetic material of a cell.  commute (v.). 

From L. mutationem (nominative mutatio) "a changing," from  mutatus, p.p. of mutare "to change," from 
PIE base *mei- "to change, go, move;" cf. Av. miô "inverted, false," miaoxta- "wrong spoken;" Skt. 
methati "changes, alternates, joins, meets," mith- "to alternate, meet," mithás "opposite, in opposition;" L. 
meare "to go, pass," mutuus "done in exchange;" Goth. maidjan "to change;" E. prefix mis- (in mistake). 

Muteš, verbal noun of mutidan, from L. mutare, cognate with Av.  miô, as above, + -idan infinitive suffix. 

myopia 
  
$
    
nazdikbini (#) 
 
Fr.: myopie    

A vision defect commonly referred to as nearsightedness. The defective condition results when the image 
of a distant object is focused in front of the retina by the relaxed eye. It can be corrected by introducing a 
negative lens in front of the eye. 

L., from Gk. myopia "near-sightedness," from myops "near-sighted," from myein "to shut" + ops (genitive 
opos) "eye." 

Nazdikbini, noun from nazdikbin "near-sighted," from  nazdik "near," from nazd "near" + -ik  -ic 
(Mid.Pers. nazd, nazdik; Av. nas- "to come near, approach, reach," nazdišta- "nearest, next," nazdyo 
"nearer to;" cf. Skt. nas- "to approach, to reach") + bin "to see; seer" (present stem of didan; Mid.Pers. 
wyn-; O.Pers. vain- "to see;" Av. van- "to see;" Skt. veda "I know;" Gk. oida "I  know," idein "to  see;" L. 
videre "to see;" PIE base *weid- "to know, to see"). 

n-body problem 
    n	    
parâse-ye n-jesm 
 
Fr.: problème de n-corps    

The mathematical problem of studying the behavior (e.g., velocities, positions) of any number of objects 
moving under thair mutual gravitational attraction for  any time in the past or future. Same as the  many-
body problem. 
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 body;  problem. 

N66 
      
N66 
 
Fr.: N66    

The largest and the most luminous  H II region in the  Small Magellanic Cloud, which contains the 
prominent OB star cluster  NGC 346. N66 has a diameter of about 7 arcmin on the sky corresponding to 
about 120 pc for a distance of about 60 kpc. Compared with the  Orion Nebula, N66 has an H/ 
luminosity almost 60 times higher. 

Serial number in the Henize (1956) catalog, more precisely designated as LHA 115-N66. 

nadir 
      
pâsu (#) 
 
Fr.: nadir    

The point on the celestial sphere blocked from view by Earth and diametrically opposite to the  zenith 
(). 

From M.L. nadir, from Ar. nazir "opposite to," contraction of nazir as-samt (
9	%), literally 
"opposite of the zenith," from nazir "opposite" + samt "zenith." 

Pâsu, literally "direction of the foot," from pâ "foot, step" (from Mid.Pers. pâd, pây; Av. pad- "foot;" cf. 
Skt. pat; Gk. pos, genitive podos; L. pes, genitive pedis; P.Gmc. *fot; E. foot; Ger. Fuss; Fr. pied; PIE 
*pod-/*ped-) + su "direction, side" (from Mid.Pers. sôk "direction, side"). 

naked 
  
    
berehné (#) 
 
Fr.: nu    

Not accompanied or supplemented by anything else. 

O.E. nacod "nude;" cf. M.Du. naket, Du. naakt, Ger. nackt, cognate with Pers. berehné, as below, , from 
PIE base *negw-no- "naked." 

Berehné, from Mid.Pers. brahnag (with secondary -r-) "naked;" Av. mana- "naked;" cf. Skt. nagná- 
"naked;" Gk. gumnos "naked;" L. nudus "naked;" Arm. merk "naked;" Lith. nuogas "naked;" 

naked eye 
  -	  
    
cašm-e berehné (#) 
 
Fr.: oeil nu    

The qualifier of an eye which is not assisted by any optical device, except for eyeglasses. Same as  
unaided eye. 

 naked;  eye. 
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naked singularity 
  %$
   
    
takini-ye berehné (#) 
 
Fr.: singularité  nue    

A singularity that is not surrounded by an event horizon. It will  therefore be visible and communicable to 
the outside world. 

  naked;   singularity. 

naked-eye star 
  %  -	  
    
setâre-ye cašm-e berehné 
 
Fr.: étoile visible  à l'oeil nu    

A star visible without  a telescope. In principle, stars down to about sixth magnitude are visible to the 
naked eye under ideal conditions, but this depends on the individual, the location, and the conditions of 
the observation. 

  naked;   eye;  star. 

nano- 
  

-    
nâno- (#) 
 
Fr.: nano-    

A prefix denoting 10-9. 

Combining form of  Gk nanos "dwarf." 

nanometer 
  

	  %    
nânometr (#) 
 
Fr.: nanomètre    

A unit of length equal to 10 Å. 

  nano-;   meter. 

nanotechnology 
  

-%
$
    
nâno-tašnik-šenâsi 
 
Fr.: nanotechnologie    

The science and technology of building devices, such as electronic circuits at dimensions of roughly 1 to 
100 nanometers, that is those of single atoms and molecules. 

  nano-;   technology. 

Naos (; Puppis) 
  
1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Nâos 
 
Fr.: Naos    

A bright, blue star of V = 2.25 in the constellation   Puppis. It is a hot supergiant of type O5, with a 
surface temperature of 42,000 K, lying 1,400 light-years away. Naos is one of the rarest O type stars 
visible to the naked eye. 

Naos, from Gk. naos "ship," since it used to be the Zeta star of Argo Navis (Jason's vessel Argos) before 
becoming Zeta in Puppis. 

Napierian logarithm 
  %	  
    
logâritm-e Napieri (#) 
 
Fr.: logarithme  népérien    

Same as the  natural logarithm. 

After John Laird Napier (1550-1617), the Scottish mathematician who invented logarithm;   logarithm. 

narrow 
  $    
bârik (#) 
 
Fr.: étroit    

Of little  breadth or  width. 

M.E., from O.E. nearu; cf.  O.S. naru "narrow," Du. naar  "unpleasant;" akin to Ger. Narbe "scar," literally, 
"narrow mark." 

Bârik, from Mid.Pers. bârîk  "narrow," from  O.Iranian *bra-ya-ka-, from  stem *bra- "to cut;" cf. Av. 
bra- "edge, blade," in tiži-bra- "sharp-edged," from br- "to cut, shave, shear;" cf. Skt. bhr- "to hurt, 
injure," bhrinanti  "they hurt;"  O.C.S. briti "to  shave;" PIE base *bhr- "to cut, pierce." 

narrow band 
  
  $ $
    
bând-e bârik (#), bârik-bând (#) 
 
Fr.: bande étroite    

Optics: Of a filter, same as  interference filter.  
Radio.: Encompassing a small frequency range, typically less than 300 Hz. 

  narrow;    band. 

narrow-band photometry 
  
    $
    
šidsanji-ye bârik bând 
 
Fr.: photométrie à bande étroite    

Photometry using narrow-band filters to isolate a particular spectroscopic line or molecular band. 

  narrow band;   photometry. 
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Nasmyth focus 
  $

   
	  %    
kânun-e Nasmyth (#) 
 
Fr.: foyer Nasmyth    

In an altazimuth-mounted telescope, a focal point to one side of the tube, created by placing a third 
deflecting mirror in the optical path. This extra mirror directs the beam along the altitude axis, and through 
a hole in the supporting trunnions. Nasmyth focus has the advantage of remaining at a fixed position 
relative to the telescope wherever the instrument is pointed. Moreover, bulky or heavy instruments can be 
mounted there on a permanent platform, which rotates only in azimuth. 

Named after the inventor James Nasmyth (1808-1890), who first used it in the 19-th century. 

nation 
  

    
nafân 
 
Fr.: nation    

The second element in the term  international, as in  International Astronomical Union (IAU). 

Nation, from O.Fr. nacion, from L. nationem (nom. natio) "nation, stock, race," literally "that which has 
been born," from natus, p.p. of nasci "to be born;" cognate with Pers. zâdan generate (v.). 

Nafân "family relation; kinship," from naf, from Mid.Pers. nâf "family," nâfag "navel," naft "descendent," 
Parthian n'p "family" (Mod.Pers. nâf "navel"); Av. nfa- "near relationship, family, navel," hama.nfana- 
"of the same family;" cf. Skt. nábhya- "hub (of wheel);" Gk. omphalos "navel;" L. umbilicus "navel;" 
O.H.G. nabalo "navel;" Ger. Nabel "navel" + -ân suffix denoting family relationship, as in Bâbakân 
"family of Bâbak." 

natural 
  %    
zâstâri 
 
Fr.: naturel    

Occurring in nature; not artificially prepared.  nature. 

Adj. of  nature. 

natural frequency 
  >?   Vi>\    
basâmad-e zâstâri 
 
Fr.: fréquence naturelle    

Any frequency of small-amplitude oscillation for a system with a position of stable equilibrium and in the 
absence of external forces. In other words, the frequency of  free oscillation. Also called characteristic 
frequency. 

 natural;   frequency. 

natural line broadening 
  
  %  )"    
pahneš-e zâstâri-ye xatt 
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Fr.: élargissement naturel de raie    

The broadening of any spectral line due to the fact that excited levels have mean lives, which, by virtue of 
the uncertainty principle, implies a spread in the energy values. 

  natural;    line;   broadening. 

natural logarithm 
  %	  %    
logâritm-e zâstâri 
 
Fr.: logarithme  naturel    

The logarithm in which the base is the irrational number e = 2.718281828.... Also called Napierian 
logarithm 

  natural;    logarithm. 

natural number 
  .  %    
adad-e zâstâri 
 
Fr.: nombre naturel    

Either a member of the set of positive integers 1, 2, 3, ..., or the set of nonnegative integers 0, 1, 2, 3, ... 
There seems to be no general agreement about whether to include 0 in the set of natural numbers. 

  natural;    number. 

natural period 
    %    
dowre-ye zâstâri 
 
Fr.: période naturelle    

Of a body or system, the period of  free oscillation. 

  natural;    period. 

natural resonance 
    %    
bâzâvâyi-ye zâstâri 
 
Fr.: résonance naturelle    

A resonance such that the period of the driving force is the same as the natural period of the system. 

  natural;    resonance. 

natural units 
  $  %    
yekâhâ-ye zâstâri 
 
Fr.: unités naturelles    
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Physical units of measurement defined in terms of universal physical constants in such a manner that some 
chosen physical constants (e.g. the speed of light, Planck's constant, Boltzmann's constant, etc.) are equal 
to unity. The use of natural units allows these constants to be omitted from mathematical equations, 
leading to simpler calculations. 

  natural;    unit. 

natural uranium 
  
	  %    
urâniom-e zâstâri 
 
Fr.: uranium  naturel    

Uranium as found in nature. It contains 0.7% uranium-235, 99.3% uranium-238, and a trace of uranium-
234 by weight. 

  natural;    uranium. 

nature 
  %    
zâstâr 
 
Fr.: nature    

The natural world as it exists without human beings or civilization. 

From O.Fr. nature, from L. natura,  from natus "born," p.p. of nasci "to  be born," from PIE *gen-  "to give 
birth, beget," cognate with Pers. zâdan "to give birth," as below. 

Zâstâr, literally  "birth,"  from zâst past stem of zâstan, variant of zâdan "to bring forth, give birth" 
(Mid.Pers. zâtan; Av. zan- "to bear, give birth to a child, be born," infinitive   zazite, zta- "born;" cf. Skt. 
janati "begets, bears;" L. gignere "to beget," nasci "to be born," as above, PIE base *gen- "to give birth, 
beget") + suffix -âr  (as in raftâr, kerdâr, goftâr,  didâr, and so on). 

nautical astronomy 
  )%
  
$    
axtaršenâsi-ye daryâ-navardik 
 
Fr.: astronomie nautique    

The branch of practical astronomy concerned with the determination of position and direction on sea by 
observation of celestial objects. 

Nautical, from M.Fr.  nautique, from L.  nauticus "pertaining to ships or sailors," from Gk. nautikos, from 
nautes "sailor," from naus "ship," from  PIE *nau- "boat;"  cf. Pers. nâv "ship;" O.Pers./Av. *nv-, O.Pers. 
nviy- "fleet;" Skt. nau-, nava- "ship, boat;"   astronomy. 

Axtaršenâsi astronomy; daryâ-navardik,  relating to daryâ-navardi  "sea navigation," from daryâ "sea" 
(Mid.Pers. daryâp variant zrah; O.Pers. drayah-; Av. zrayah- "sea;" cf. Skt. jráyas- "expanse, space, flat 
surface") + navardi, noun of navardidan, navardan "to  travel, walk, pass by and over" + -ik  -ic. 

nautical twilight 
  
	 %  
$    
nimtâb-e daryâ-navardik 
 
Fr.: crépuscule nautique    
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The period before sunrise and after sunset when the center of the Sun's disk is between 6° and 12° below 
the horizon. 

  nautical astronomy;   twilight. 

Navier-Stokes equation 
  	   
-%$    
hamugeš-e Navier-Stokes 
 
Fr.: équation de Navier-Stokes    

One of a set of differential equations that describes the motion of a fluid as a function of pressure, density, 
total external force, and viscosity.   Euler equation. 

Nnamed after Claude-Louis Navier (1785-1836), a French engineer and physicist, and George Gabriel 
Stokes (1819-1903), an English mathematician and physicist;  equation. 

navigational astronomy 
  )%
  

    
axtaršenâsi-ye nâvrâni 
 
Fr.: astronomie nautique    

Same as  nautical astronomy. 

Navigational, adj. of navigation,  from L. navigationem (nom. navigatio),  from navigatus, p.p. of navigare 
"to sail, steer a ship," from navis "ship," cognate with Pers. nâv "ship," as below, + root of agere "to 
drive,"   act;    astronomy. 

Axtaršenâsi astronomy; nâvrâni  "navigation," from  nâv "ship;" O.Pers./Av. *nv-, O.Pers. nviy- 
"fleet;" cf.  Skt. nau-, nava- "ship, boat" + râni verbal noun of rândan  "to drive, to cause to go," causative 
of raftan "to go, walk,  proceed" (present tense stem row-, Mid.Pers. raftan, raw-, Proto-Iranian *rab/f- "to 
go; to attack"). 

neap tide 
  $
$    
kešandak (#) 
 
Fr.: marée de morte-eau    

Tide which occurs during the first and third quarters of the Moon when the pull of the Sun is at right 
angles to that of the Moon. 

Neap, from M.E. neep, from O.E. nepflod "neap tide" +   tide. 

Kešandak "small tide," from kešand  tide + -ak diminutive  suffix. 

near 
  
$    
nazdik (#) 
 
Fr.: proche    

Close; to a point or place not far away. 

O.E. near "closer, nearer," comparative of neah, neh "nigh." 

903
Nazdik, from Mid.Pers. nazdik "near," from nazd "close" (Mid.Pers. nazd, nazdik "near," nazdist "first;" 
O.Pers. ašna- "close;" Av. nazdišta- "nearest, next," nazdyo "nearer to," nas- "to come near, approach, 
reach;" cf. Skt. nédyas- "closer, very close," nas- "to approach, to reach") + -ik -ic. 

near infrared 
  )      
$    
forusorx-e nazdik (#) 
 
Fr.: proche infrarouge    

That region of the electromagnetic spectrum covering shorter infrared wavelengths. It contains the infrared 
windows between 1 and 5 microns, but the longer-wavelength limit is not well defined. 

  near;   infrared. 

near untraviolet 
  
  
$    
farâbanafš-e nazdik (#) 
 
Fr.: proche ultraviolet    

The longest wavelengths of the ultraviolet region, which are adjacent to the visible, from 200 to 350 nm. 

  near;   ultraviolet. 

near-Earth asteroid (NEA) 
  $   	
-
$    
sayyârak-e zamin-nazdik 
 
Fr.: astéroïde géocroiseur    

An   asteroid whose orbit lies partly between 0.983 and 1.3   astronomical units from the Sun, so that 
it passes close to the Earth. Currently thousands of near-Earth asteroids are known, ranging in size up to 
about 30 km. Among them, there are between 500 and 1,000 such asteroids larger than one km in 
diameter.  near-Earth  object. 

  near;   earth;   asteroid. 

near-Earth object (NEO) 
  )%  	
-
$    
barâxt-e zamin-nazdik 
 
Fr.: géocroiseur    

An   asteroid,   comet, or large   meteoroid whose orbit brings it exceptionally  close to the Earth, and 
which may therefore pose a collision danger. Most such objects are in orbits around the Sun with perihelia 
less than 1.3 AU and aphelia greater than 0.983 AU.  near-Earth asteroid. 

  near;   earth;   object. 

nebula 
  	*    
miq (#) 
 
Fr.: nébuleuse    
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1) A cloud of gas and dust in the interstellar space. There are three general types:  emission nebulae,  
reflection nebulae, and  dark  nebulae.  
2) A celestial body appearing nebulous or fuzzy when seen with the telescope. Formerly, galaxies, which 
appeared nebular but are contituted of billions of stars, were not distiguished from truly nebular objects, 
made of gas and dust. 

From L. nebula "mist,"  nimbus "rainstorm, rain cloud;" cognate with Av.  napta- "moist,"  nabs-câ- 
"cloud," nabah- "sky;"  Pers. nam "moisture;" cf. Gk. nephos "cloud, mass of clouds," nephele "cloud;" 
Skt. nábhas- "moisture, cloud, mist;" O.H.G. nebul; Ger. Nebel "fog;"  O.E. nifol "dark;"  PIE base *nebh- 
"cloud, vapor, fog, moist, sky." 

Miq "nebula" (used by Tusi, in Pers. translation of Sufi's "Book of  Fixed Stars"), varaints meh "fog," mož, 
Tabari miyâ, Lori/Laki  (kara) mozy, Ossetic mig/megæ, from Mid.Pers. mq "cloud, mist;" Av. ma- 
"cloud;" cf.  Skt. meghá- "cloud, overcast weather;" Gk. omikhle "mist;" Lith.  miglà "mist,  haze;" PIE base 
*mighl- "cloud." 

nebular 
  	* 	*
$    
miqi, miqnâk 
 
Fr.: nébulaire    

Of or relating to or resembling a nebula. 

Adj. of    nebula. 

nebular continuum 
  %   	*    
peyvastâr-e miqi 
 
Fr.: continuum nébulaire    

The part of a nebular object's spectrum that is created by free-free transitions. 

  nebular;   continuum. 

nebular hypothesis 
  
  	*    
engâre-ye miq 
 
Fr.: hypothèse nébulaire    

The hypothesis first put forward in the 18-th century that the solar system formed from a primeval nebula 
around the Sun. Same as the  Kant-Laplace hypothesis. 

  nebular;   hypothesis. 

nebular line 
  )"   	*    
xatt-e miqi 
 
Fr.: raie  nébulaire    

A forbidden line that is found in  the spectra of interstellar ionized gas. The nebular lines are emitted by 
several atomic species (e.g. O, O+, O++, N+, S++) and correspond to the transition from the electronic 
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metastable state 1D to the ground state 3P. Examples are the doubly ionized oxygen lines [O III] at 4959 
and 5007 Å.   forbidden line;   auroral  line;    transauroral  line. 

  nebular;   line. 

nebular variable 
  %
  	*    
vartande-ye miqi 
 
Fr.: variable  nébulaire    

A type of eruptive variable star, mainly young FU Orionis  and T Tauri types, associated with nebulosity. 

  nebular;   variable. 

nebulium 
  
	    
nebuliom (#) 
 
Fr.: nébulium    

A hypothetical element, the existence of which was postulated in the nineteenth century to account for 
unidentified emission lines (e.g. at 3727 and 5007 Å) in the spectra of some luminous nebulae. It was also 
believed that this element had a small atomic weight. However, the advances of chemistry and physics 
showed that all the light elements were known and there was no place for this elusive element. Those 
unidentified lines have now been shown to come from known elements, but they are not usually 
observable under laboratory conditions.  forbidden lines. 

From nebul(a)  nebula + -ium L. neuter suffix. 

nebulosity 
  	*
$    
miqnâki 
 
Fr.: nébulosité    

A fuzzy celestial object, constituted of gas and dust, generally part of a larger nebula. 

L.L. nebulositas, from L.  nebulosus "full of mist, foggy"  + -itas   -ity. 

Miqnâki, state or condition noun from miqnâk "nebular, nebulous." 

negate (v.) 
  

    
nâyidan (#) 
 
Fr.: nier    

To deny the existence or truth of. To cause to be ineffective or invalid. 

From L. negatus p.p. of negare "to say 'no', deny," from Old L. nec "not," from  PIE base *ne- "no, not." 

Nâyidan infinitive  from nâ "no, not,"  variants na, ni, ma- (prohitive); from  Mid.Pers. nê, ma "no, not;" 
O.Pers. naiy, nai "not;" Av. nôit,  na "not;" cf. Skt. ná "not;" cf.  L. ne-, in-, un-; Gk. ni;  Lith. nè; O.C.S. 
ne "not;" PIE *ne-, as above. 
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negation 
  
    
nâyeš (#) 
 
Fr.: négation    

The act of denying; denial.  
The absence or opposite of something that is actual, positive, or affirmative.  
A negative statement, idea, doctrine; a contradiction, refutation, or rebuttal. 

Verbal noun of   negate (v.). 

negative 
  
    
nâyidâr (#) 
 
Fr.: négatif    

General: Expressing, containing, or consisting of a negation, refusal, or denial.  
Math.: Of or relating to a quantity less than zero. Of or relating to the sign (-).  
Physics: Of or relating to an electric charge of the same sign as that of an electron.  
Photography: Having dark for light  and light for dark.  
Opposite of   positive. 

From O.Fr. negatif (fem. negative), from L. negativus, "denying, inhibiting  (legal  actions); denied/refused; 
negative," from negare "to refuse, say 'no'" from Old L. nec "not",  from Italic  base *nek- "not," from PIE 
base *ne- "no, not." 

Nâyidâr, from nâyidan   negate (v.), on the model of xaridâr, foruxtâr, xâstâr, virâstâr,  etc. 

negative charge 
    
    
bâr-e nâyidâr 
 
Fr.: charge négative    

An electric charge that has the same sign as the electron. 

  negative;   charge. 

negative correlation 
  	
  
    
hambâzâneš-e nâyidâr 
 
Fr.: corrélation  négative    

A correlation between two variables such that as one variable's values tend to increase, the other variable's 
values tend to decrease. 

  negative;   correlation. 

negative crystal 
    
    
bolur-e nâyidâr 
 
Fr.: cristal  négatif    
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A uniaxial, birefringent  crystal in which the velocity  of the extraordinary ray surpasses that of the ordinary 
ray. 

  negative;   crystal. 

negative lens 
  .    
    
adasi-ye nâyidâr 
 
Fr.: lentille  divergente    

Same as  diverging lens. 

  negative;   lens. 

negative polarization 
  #"   
    
qotbeš-e nâyidâr 
 
Fr.: polarisation  négative    

A type of polarization in  which the direction of polarization  becomes reversed. 

  negative;   polarization. 

negative skewness 
  $  
    
kažâli-ye nâyidâr 
 
Fr.: asymétrie négative    

Of a distribution function,  a skewness in which the left tail (tail at small end of the distribution) is more 
pronounced that the right tail (tail at the large end of the distribution).   positive skewness. 

  negative;   skewness. 

negatron 
  
%
    
negâtron (#) 
 
Fr.: négatron    

An obsolete term denoting a negatively charged electron, as opposed to a positron. 

From   negative +   electron. 

neon 
  
1
    
neon (#) 
 
Fr.: néon    

A colorless, odorless, and tasteless gaseous chemical element; symbol Ne. Atomic number 10, atomic 
weight 20.179; melting point -248.67°C; boiling  point -246.048°C. It  was discovered from its bright red 
spectral lines by the Scottish chemist William Ramsay and the English chemist Morris William  Travers in 
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1898 from a liquified  air sample. Neon is produced by carbon burning in massive stars and released into 
the Galaxy when they explode. 

From Gk. neon neuter of neos new, so called because it was a newly discovered element. 

neon burning 
        
1
    
suzeš-e neon 
 
Fr.: combustion du néon    

A nuclear fusion process that takes place in massive stars and leads to the production of oxygen and 
magnesium. It requires high temperatures and densities (around 1.2 × 109 K and 4 × 109 kg/m3). 

  neon;   burning. 

nephology 
  
    
abršenâsi (#) 
 
Fr.: néphologie    

The branch of meteorology that deals with clouds. 

From Gk. nephos "cloud," nephele "cloud; cognate with Pers. nam "moisture;" Av. napta- "moist,"  nabs-
c- "cloud," nabah- "sky;" L.  nebula "mist," nimbus "rainstorm, rain cloud;"  Skt. nábhas- "moisture, 
cloud, mist;" O.H.G. nebul; Ger. Nebel "fog;"  O.E. nifol "dark;"  PIE base *nebh- "cloud, vapor, fog, 
moist, sky" +   -logy. 

Abršenâsi, from abr "cloud,"  from Mid.Pers. awr, abr  (Laki owr, Baluchi  haur, Kurd. Soriani  hewr); Av. 
awra- "rain cloud, rain;"  cf. Skt. abhra-"thunder cloud;"  Gk. afros "scum, foam;"  L. imber "rain;"  also Sk. 
ambha- "water;" Gk. ombros "rain,"  PIE *mbhros "rain cloud, rain,"  from *mbh-  + -šenâsi -logy. 

Neptune 
  
%
    
Neptun (#) 
 
Fr.: Neptune    

The eighth planet from the Sun (mean distance about 30 A.U.) and the fourth largest by diameter (49,532 
km). Neptune is composed of various "ices" and rock with about 15% hydrogen and a little helium. Its 
atmosphere is mostly hydrogen and helium with a small amount of methane. Its blue color is largely the 
result of absorption of red light by methane in the atmosphere. Neptune has 13 known moons. 

Named for the Roman god of the sea, Gk. Poseidon. 

neptunium 
  
%
	    
neptuniom (#) 
 
Fr.: neptunium    

A ductile, silvery  radioactive metal, a member of the actinide series; symbol Np. Atomic number 93; 
atomic weight 237.0482; melting point about 640°C; boiling  point 3,902°C (estimated). It was discovered 
in 1940 by Edwin M.  McMillan  and Philip H. Abelson,  who produced neptunium-239 (half-life 2.3 days) 
by bombarding uranium with neutrons from a cyclotron at the University  of California  at Berkeley. 
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The name derives from the planet  Neptune, since it is the next outer-most planet beyond the planet 
Uranus in the solar system and this element is the next one beyond uranium in the periodic table. 

Nereid 
  
    
Nereid (#) 
 
Fr.: Néréide    

The outermost satellite of Neptune (radius 150-250 km), discovered on May 1, 1949 by Gerard P. Kuiper. 
Its period is about 360 days and it has the most eccentric orbit (e = 0.76) of any natural satellite. 

Named after the Nereids, the 50 sea-nymph daughters of Nereus, a Gk. sea god. 

Nernst effect 
  $   

%    
oskar-e Nernst 
 
Fr.: effet de Nernst    

When a temperature gradient is maintained through a strip of metal in a magnetic field, the direction of 
flow being across the lines of force, a potential difference will be produced across the conductor. 

Walter Nernst (1864-1941), German physical chesmist;  effect. 

Oskar  effect. 

Nernst heat theorem 
  
  	  

%    
farbin-e garmâ-ye Nernst 
 
Fr.: théorème de Nernst    

The entropy change for chemical reactions involving crystalline solid is zero at the absolute zero of 
temperature. Also known as the third law of thermodynamics. 

  Nernst effect;   heat;   theorem. 

Neso 
  
    
Neso 
 
Fr.: Néso    

The outermost natural satellite of Neptune, discovered in 2002. Also known as Neptune XIII, it follows  a 
highly inclined  and highly eccentric orbit at about 48 million  km from Neptune. According to preliminary 
estimates, Neso is about 60 km in diameter. 

In Gk. mythology, one of the Nereids, the fifty  daughters of Nereus and Doris. 

network 
  %%    
turbast 
 
Fr.: réseau    
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Any netlike combination of  elements in a system; an interconnection of several communicating entities. 

O.E. net "mesh," from P.Gmc. *natjan (cf.  Du. net, Swed. nät, O.H.G. nezzi, Ger. Netz, Goth. nati "net"), 
originally  "something knotted," from PIE *ned-  "to twist, knot"  (cf. L.  nodus "knot;" Skt. nahyati "binds, 
ties") +   work. 

Turbast literally "joined,  tied by a net," from tur  "net, fishing net, snare," related to târ "thread, warp, 
string," tâl "thread" (Borujerdi  dialect), tân "thread, warp of  a web," from tanidan, tan- "to  spin, twist, 
weave" (Mid.Pers. tanitan; Av.  tan- to stretch, extend;" cf. Skt. tan- to stretch, extend;" tanoti "stretches," 
tántra- "warp; essence, main point;" Gk. teinein "to stretch, pull tight;"  L.  tendere "to stretch; Lith. tiñklas 
"net, fishing net, snare," Latv. tikls "net;"  PIE base *ten- "to stretch") + bast "joined, tied," from  bastan, 
vastan "to bind, shut" (O.Pers./Av. band- "to bind, fetter,"  banda- "band, tie" (cf. Skt. bandh- "to bind,  tie, 
fasten;" PIE *bhendh- "to bind;"  Ger. binden; E. bind). 

neuter 
  
%    
natâr (#) 
 
Fr.: neutre    

Grammar: Noting or pertaining to  a gender that refers to things classed as neither masculine nor feminine.  
Biology: Having no organs of reproduction; without  sex; asexual.  neutral. 

From M.E., from M.Fr.,  from L.  neuter, literally  "neither one nor the other," from ne- "not, no" + uter 
"either of two;"  cf. Av. atra- "this  of the two, which of the two;"  Gk. poteros; Lith.  katras "which of  the 
two," Russ. kotoryj "which." 

Natâr, from negation prefix  na-,   non-, + Mid.Pers. atâr, from Av.  atra- "this of the two,"  cognate 
with L. uter  "either of two;"  Av. katra- "which  of two; each of two;" Skt.  katará- "who or which  of two." 

neutral 
  
%    
natâr (#) 
 
Fr.: neutre    

Physics: Of an atom, molecule, collection of particles, having no net charge; not electrified.  
Chemistry: Exhibiting neither acid nor alkaline qualities. 

From   neuter +   -al. 

  neuter. 

neutral filter 
    
%    
pâlâye-ye natâr 
 
Fr.: filtre  neutre    

A filter  having a flat response over the range of wavelengths of interest. Also called neutral-density filter 
or gray filter. 

  neutral;   filter. 

neutral gas 
    
%    
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gâz-e natâr 
 
Fr.: gaz neutre    

A gas which is not ionized. 

  neutral;   gas. 

neutral hydrogen 
  
  
%    
hidrožen-e natâr 
 
Fr.: hydrogène neutre    

Un-ionized atomic hydrogen gas which constitutes an important component of the interstellar medium, 
accounting for perhaps half its mass, even though its density is very low. Its radio emission at a 
wavelength of 21 centimetres has made it possible to map the distribution of neutral hydrogen in the spiral 
arms of our own Galaxy and other nearby galaxies. 

  neutral;   hydrogen. 

neutral mode 
  	  
% %  ~    
mod-e natâr, tarz-e ~ 
 
Fr.: mode neutre    

In hydrodynamic instability  theory, a wave solution the amplitude of which does not change with time; it 
neither grows nor decays. Also called neutral wave. 

  neutral;   mode. 

neutral wave 
  	   
%    
mowj-e natâr 
 
Fr.: onde neutre    

Same as  neutral mode. 

  neutral;   wave. 

neutralino 
  
%
    
notrâlino (#) 
 
Fr.: neutralino    

A hypothetical particle predicted by supersymmetry theories, which aim at relating bosons to fermions. 
Under certain assumptions, the lightest such partner particle would be stable, and if it is neutral (a 
"neutralino"), would  make a good dark matter candidate. Reasonable neutralino masses range from 30 
GeV to 10 TeV. 

From   neutral + -ino diminutive  suffix. 

neutralization 
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%    
natâreš 
 
Fr.: neutralisation    

In optics, the process of combining two lenses having equal and opposite powers to produce a result 
having no power. 

Verbal noun of   neutralize (v.). 

neutralize (v.) 
  
%
    
natâridan 
 
Fr.: neutraliser    

To make neutral; cause to undergo neutralization.  
To render electrically or magnetically neutral. 

Infinitive  from   neutral. 

neutrino 
  
%
    
notrino (#) 
 
Fr.: neutrino    

An elementary particle with zero charge and very small rest mass. The three types of neutrino (electron 
neutrino, muon neutrino, tau neutrino) experience only the weak nuclear force and gravitational force, and 
pass easily through matter. 

Neutrino, coined by Enrico Fermi (1901-1954), from  neutr(o)  neuter + -ino diminutive  suffix. 

neutron 
  
%
    
notron (#) 
 
Fr.: neutron    

An uncharged  elementary particle,  with a mass slightly greater than that of the  proton, found  in the 
nucleus of every atom heavier than  hydrogen. The neutron owns a  spin of 1/2 and in consequence a 
  magnetic moment; it can interact magnetically with matter. 

From neutro- a combining form representing   neutral + a suffix  used in the names of subatomic 
particles, quanta, and other minimal entities or components. 

neutron capture 
  
  
%
    
girandâzi-ye notron 
 
Fr.: capture de neutron    

The nuclear reaction that occurs when an atomic nucleus captures a neutron. Neutron capture is the 
primary mechanism (principally, the   s-process and  r-process) by  which very massive nuclei are 
formed in stars and supernova explosions. Instead of fusion of similar nuclei, heavy elements are created 
by the addition of more and more neutrons to existing nuclei. 
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  neutron;   capture. 

neutron degeneracy 
  
   
%
    
vâgeni-ye notron 
 
Fr.: dégénérescence des neutrons    

The state of degeneracy created when the density of matter is so high that neutrons cannot be packed any 
more closely together. This condition occurs in the core of stars above 1.44 solar masses ( 
Chandrasekhar limit) where under the gravitational collapse electrons and protons are forced to combine 
into neutrons. Therefore, in a neutron star all the lowest neutron energy levels are filled and the neutrons 
are forced into higher and higher energy levels, since according to Pauli Exclusion Principle no two 
neutrons (fermions) can occupy identical states. This creates an effective pressure which prevents further 
gravitational collapse. However, for masses greater than 3 solar masses, even neutron degeneracy cannot 
prevent further collapse and it continues toward the black hole state. 

  neutron;   degeneracy. 

neutron emission 
      
%
    
gosil-e notron (#) 
 
Fr.: émission de neutrons    

A type of radioactive decay of atoms containing excess neutrons, in which a neutron is ejected from the 
nucleus. 

  neutron;   emission. 

neutron excess 
  
    
%
   ~    
fozuni-ye notron, ferehbud-e ~ 
 
Fr.: excès de neutrons    

The excess of neutrons over protons in an atomic nucleus. 

  neutron;   excess. 

neutron star 
  %  
%
 
%
%    
setâre-ye notroni, notron setâré (#) 
 
Fr.: étoile à neutrons    

A star with a mass between about 2 and 3 solar masses that has collapsed under gravity to such an extent 
that it consists almost entirely of neutrons ( neutron degeneracy). Neutron stars are only about 10 km 
across and have a density of 1014 g/cm3. They are formed in supernova explosions and observed as 
pulsars. 

  neutron;   star. 

new 
  
    
now (#) 
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Fr.: nouveau, neuf    

Of recent origin, production.  
Of a kind now existing or appearing for the first time.    new moon;  New General Catalogue (NGC). 

O.E. neowe, niowe, niwe; cf. Du. nieuw, Ger. neu, Dan., Swed. ny; cognate with Pers. now, as below, L. 
novus "new, recent, fresh" (Fr. nouveau, neuf), from PIE *neu- "new, young." 

Now, from Mid.Pers. nôg "new, fresh;" Av.  nauua- "new, fresh;" cf. Skt. náva- "new,  fresh, young;" Gk. 
neos "new, young; L. novus, as above, cognate with E. new, as above. 

New General Catalogue (NGC) 
  $%  
  
    
kâtâlog-e harvin-e now 
 
Fr.: New General Catalogue    

A catalogue of 7,840 non-stellar objects compiled by J. L. E. Dreyer and published in 1888. A further 
1,529 objects were listed in a supplement that appeared seven years later, called the  Index Catalogue 
(IC). The Second Index Catalogue of 1908 extended the supplementary list to 5,386 objects. 

  new;   general;   catalog 

new moon 
  
	    	  
 
	    
nowmâh (#), mâh-e now (#), andarmâh (#) 
 
Fr.: nouvelle lune    

The Moon's phase when it is at the same celestial longitude as the Sun and thus totally unilluminated as 
seen from Earth. 

  new;   moon. 

newton 
  
%
    
newton (#) 
 
Fr.: newton    

The unit of force in the SI system of units. 1 newton (N) is defined as the force required to give a mass of 
1 kilogram an acceleration of 1 m s-2. 

Named after Sir Isaac Newton (1642-1727), the English highly prominent physicist and mathematician. 

Newton's first law of motion 
  
)%
      #

    
%
   
    
noxostin qânun-e Newtoni-ye jonbeš (#) 
 
Fr.: première loi  newtonienne de mouvement    

A body continues in its state of constant velocity (which may be zero) unless it is acted upon by an 
external force. 

  newton;   first;    law;   motion. 
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Newton's law of gravitation 
  #

  
  
%
    
qânun-e gerâneš-e Newton 
 
Fr.: loi newtonienne de la gravitation    
The universal law which states that the force of attraction between any two bodies is proportional to the 
product of their masses and inversely proportional to the square of the distance between them: F = G 
(m1.m2)/r2, where G is the  gravitational constant. 
 newton;  law;  gravitation. 
Newton's rings 
  3#  
%
    
halqehâ-ye Newton (#) 
 
Fr.: anneaux de Newton    
Colored circular  fringes formed when light beams reflected from two polished, adjacent surfaces, 
placed together with a thin film of air between them, interfere.  interference. 
 newton;  ring. 
Newton's second law of motion 
  	
 #

  
%
  
    
dovomin qânun-e Newtoni-ye jonbeš (#) 
 
Fr.: seconde loi newtonienne de mouvement    
For an unbalanced force acting on a body, the acceleration produced is proportional to the force 
impressed; the constant of proportionality is the inertial mass of the body. 
 newton;  second;  law;  motion. 
Newton's third law of motion 
  	
 #

  
%
  
    
sevomin qânun-e Newtoni-ye jonbeš (#) 
 
Fr.: troisième loi newtonienne de mouvement    
In a system where no external forces are present, every action force is always opposed by an equal and 
opposite reaction. 
 newton;  third;  law;  motion. 
Newtonian approximation 
  

  
%
    
nazdineš-e Newtoni 
 
Fr.: approximation newtonienne    
A particular solution of the  general relativity when the  gravitational mass is small. The  space-
time is then approximated to the  Minkowski's and this leads to  Newtonian mechanics. 
Newtonian, adj. of  newton;  approximation. 
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Newtonian focus 
  $

     
%
 ~ 
%
    
kânun-e Newton, ~ Newtoni 
 
Fr.: foyer de Newton    

The focus obtained by diverting the converging light beam of a reflecting telescope to the side of the tube. 

Newtonian, adj. of   newton;   focus. 

Newtonian mechanics 
  	$
$   
%
    
mekânik-e Newtoni 
 
Fr.: mécanique newtonienne    

A system of mechanics based on  Newton's law of gravitation and its derivatives. 

Newtonian, adj. of   newton;   mechanics. 

Newtonian telescope 
  
  
%
 %$      ~    
durbin-e Newton, teleskop-e ~ 
 
Fr.: télescope de Newton, ~ newtonien    

A telescope with a concave paraboloidal objective mirror and a small plane mirror that reflects rays from 
the primary mirror laterally  outside the tube where the image is viewed with an eyepiece. 

Newtonian, adj. of   newton;   telescope. 

NGC 346 
      
NGC 346 
 
Fr.: NGC 346    

A prominent   star cluster, and the ionizing core of giant    H II region   N66 in the   Small 
Magellanic Cloud galaxy. NGC  346 hosts the largest sample of young,  massive stars in the whole 
SMC, containing 33   O-type stars among which 11 are of type O6.5 or earlier. This is young massive 
star cluster with an estimated age of about 3 million years. 

346, a serial number in the  New General Catalogue. 

nickel 
  
$    
nikel (#) 
 
Fr.: nickel    

Metallic chemical element belonging to the iron group; symbol Ni.  Atomic  number 28; atomic weight 
58.69; melting point about 1,453°C; boiling point  about 2,732°C. It was discovered by the Swedish 
metallurgist Axel-Fredrik  Cronstedt (1722-1765) in 1751. 

Nickel, from shortening of Swedish kopparnickel "copper-colored ore," from  which it was first  obtained, a 
half-translation of Ger. Kupfernickel, literally  "copper demon," from  Kupfer "copper" + Nickel  "demon, 
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rascal" (from Nikolaus; cf. E. Old  Nick "the devil;"  the ore so called by miners because it looked like 
copper but yielded none. 

Nicol prism 
  	
    
$    
manšur-e Nicol (#) 
 
Fr.: prisme de Nicol    

Optical device constructed from a crystal of calcite, used for obtaining plane polarized light. 

Named after John Pringle Nicol (1804-1859), British physicist;    prism. 

night 
      
šab (#) 
 
Fr.: nuit    

The period between  sunrise and   sunset, especially the hours of darkness. 

O.E. niht (O.H.G. naht, Du., Ger. nacht, O.N. natt, Goth. nahts), from PIE  *nok(w)t- "night;"  cf.  Gk. nuks, 
L. nox (Fr. nuit, Sp. noche), Skt. nákt-, Av. upa.naxturušu "bordering on the night", Lith.  naktis, Rus. 
noch'. 

Šab, from Mid.Pers. šab, šap "night;" O.Pers. xšap- "night;" Av. xšapan-, xšafn-, xšap- "night;" cf. Skt. 
ksáp- "night;" PIE base *k(w)sep- "night."  

night assistant 
  %      
dastyâr-e šab 
 
Fr.: assistant de nuit    

A specialized technician in an observatory who is in charge of functioning a telescope and helping visiting 
astronomers during their observation run. 

From   night + assistant; M.E. assistent, from L. assistent-, stem of assistens, pr.p. of assistere "assist, 
stand by," from   ad- "to"  + sistere "take a stand, cause to stand," cognate with Pers. istâdan "to stand," 
  histogram. 

Dastyâr "assistant," from dast "hand" (Mid.Pers. dast; O.Pers. dasta-; Av. zasta-; cf. Skt. hásta-; Gk. 
kheir; L. praesto "at hand;" Arm.  jern "hand;" Lith.  pa-žastis "arm-pit;"  PIE *ghes-to-) + yâr "helper; 
companion" (Mid.Pers. hayyâr "helper," hayyârêh "help, aid, assistance," Proto-Iranian *adyva-bara-, cf. 
Av. aid	 - "helpful,  useful). 

night blindness 
  $    
šabkuri (#) 
 
Fr.: nyctalopie    

An eye disease which is the difficulty in seeing at night or in dim light.  Opposite of   hemeralopia. Also 
called   nyctalopia. 
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  night; blindness, from blind;  M.E. blind;  O.E. blind "blind;"  cf. Goth. blinds;  O.N. blindr;  Ger., Du. 
blind, from P.Gmc. base *blindaz. 

Šabkuri, from šab  night + kur "blind,"  from  Mid.Pers. kôr "blind"  + -i  noun suffix. 

nightglow 
  *  %    
šabforuq, havâtâb 
 
Fr.: luminescence nocturne    

Same as  airglow. 

From   night + glow, O.E. glowan "to  shine as if red-hot;" cf. O.H.G. gluoen, Ger. glühen "to glow." 

Šabforuq, from šab  night + foruq "light"     illumination;  havâtâb  airglow. 

Nihal (2 Leporis) 
  
    
nehâl (#) 
 
Fr.: Nihal    

A yellow  star of visual magnitude 2.84, the second brightest in the constellation  Lepus. It is a giant of 
  spectral type G5, lying some 159 light-years away. Nihal is double, with a companion, 2.5 seconds of 
arc apart. 

From Ar. an-nihal  (
) "the thirsty camels, drinking camels," plural form of an-nâhil (
). 

nitrogen 
  %    
azot (#) 
 
Fr.: azote    

Gaseous chemical element; symbol N. Atomic number 7; atomic weight 14.0067; melting point -
209.86°C; boiling point -195.8°C.  Nitrogen is a colorless, odorless, tasteless diatomic gas. It was 
discovered by the Scottish physician and chemist Daniel Rutherford in 1772.  
Nitrogen is the most abundant constituent of dry air. It comprises 78.09%. 

From Fr. nitrogène, coined 1790 by Fr. chemist Jean Antoine Chaptal (1756-1832), from combining form 
of Gk. nitron "sodium  carbonate" + Fr. gène "producing." 

Azot, loan from Fr. azote, from Gk. azotos "lifeless," from negation prefix    a- + zotos "vital." 

no hair theorem 
  
  	 ~ $-    
farbin-e bimu-yi, ~ kacali 
 
Fr.: théorème de calvitie    

There are only three parameters that can be applied by an outside observer relating to a black hole: mass, 
electric charge, and angular momentum. The collapse of a star into a black hole wipes out all other details 
of its structure, and the observer can never discover any other properties of the star which formed the 
black hole. In other words, none of its charactersitics leave any trace outside the balck hole, and that is 
what is meant by "hair;"   theorem. 
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No, O.E. na "never, no," from P.Gmc. *ne, cognate with Pers. na, nâ non-; hair  O.E. hær, from P.Gmc. 
*khæran (cf. O.H.G. har, Du.  haar, Ger. Haar "hair");    theorem. 

Farbin  theorem; bimuyi, noun from  bimu "without  hair," from bi-  "without"  (  in-)  + mu "hair" 
(Mid.Pers. môy); kacali "baldness," from kacal "bald,"  also "crooked, bandy-legged," from kajal, from  kaj 
"crooked, curved, bent" (cf. Manichean Mid.Pers. ngwc- (*ni-kuc-)  "to bow, bend (the knees); Khotanese 
(prefixed us-) uskuj- "to rise up," (prefixed ham-) hamgguj- "to  meet;" Skt. kuc- "to bend, contract;" 
O.Irish cuar "crooked")  +   -al. Probably unrelated to kal "bald,"    colure. 

Noachian era 
  
  
3
    
dowrân-e Nuhiyâné 
 
Fr.: ère noachienne    

>Noachian era = dowrân-e Nuhiyâné     
  
3
  

Fr.: ère noachienne 
 
The oldest geological era on Mars, which started from the planet's birth and lasted until about 3.8 billion 
years ago. Features such as dried-up river valleys and delta features suggest that the climate may have 
been warmer and wetter. It is believed also that lakes and oceans could have existed.  Amazonian era; 
  Hesperian era. 

The oldest geological era on Mars, which started from the planet's birth and lasted until about 3.8 billion 
years ago. Features such as dried-up river valleys and delta features suggest that the climate may have 
been warmer and wetter. It is believed also that lakes and oceans could have existed.  Amazonian era; 
  Hesperian era.  
 
Noachian, named for   Noachis Terra "Land of Noah;"    era. 

Noachis Terra 
  	
  
3
    
zamin-e Nuhiyâné 
 
Fr.: Noachis Terra    

An extensive southern terrain of the planet Mars. One of the oldest terrains on Mars, it lies roughly 
between the latitudes -20° and -80° and longitudes 30° west and 30° east. 

L. Noachis Terra "Land of  Noah." 

Zamin "land,"   earth; Nuhiyâné adj. of Nuhi  "related to Nuh," from  Nuh (
3)    "Noah." 

noble gas 
        
gâz-e huped 
 
Fr.: gaz rare    

A gaseous chemical element that does not readily enter into chemical combination with other elements. 
Examples are helium, argon, krypton, xenon, and radon. Same as  inert gas. 

Noble, from O.Fr. noble, from L.  nobilis "well-known,  famous, of superior birth,"  earlier gnobilis, literally 
"knowable," from  gnoscere "to come to know" (Fr. connaître; Sp. conocer); cognate with Pers. šenâxtan 
"to know, discern, distinguish, be acquainted with;" Mid.Pers. šnâxtan, šnâs- "to know, recognize," 
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dânistan "to know;" O.Pers./Av. xšn- "to know, learn, come to know, recognize;" cf. Skt. jñ- "to 
recognize, know," jnti "he knows;" Gk. gignoskein "to know, think, judge;"  P.Gmc. *knoeanan; O.E. 
cnawan; E. know; Rus. znat "to know;" PIE base *gno- "to know;"    gas. 

Gâz gas; huped "noble," from  Mid.Pers. hupid "noble," from  hu- "good, well"  (Mid.Pers. hu-; O.Pers. 
hu- "good, well" (ukra- "having good people"); Av. hu-, h	 - "well,  good, beautiful"  (hu-krp- "well-
shapen," h	xta- "well  spoken," hu-manah- "good-minded"); cf. Skt. su- "good"  (svasti "well-being, good 
luck," sumánas- "good-minded," s	 ktá- "well  spoken"); L. from Gk. eu "well,"  combining  form of eus 
"good" (hu-gies "healthy");  Gallic su-; O.S. su-; Welsh hy-; PIE base *su-) + pid "father," variant of  pidar; 
Mod.Pers. pedar "father (O.Pers. pit- "father;" Av. patar-; Skt. pitár-;  Gk. pater; L.  pater, O.H.G. fater). 

noctilucent cloud 
    %    
abr-e šabtâb 
 
Fr.: nuage nocturne lumineux    

The highest clouds in the Earth's atmosphere, at altitudes between 75 and 90 km. They resemble thin 
cirrus clouds with a bluish or silverish color, and are visible only during  twilight. 

From nocti- combining form  of L. nox  night  + L. lucent p.p. of lucere "to  shine," from lux  light;   
cloud. 

Abr  cloud + šabtâb "noctilucent,"  from šab  night + tâb present stem of tâbidan "to shine,"  
luminous. 

nodal line 
  )"       
xatt-e gerehhâ 
 
Fr.: ligne  des noeuds    

The line connecting the ascending and descending nodes of an orbit. 

Nodal, adj. of   node;   line. 

nodal points 
  
#"      
noqtehâ-ye gerehi 
 
Fr.: points nodaux    

Two points on the axis of a lens system, such that if the incident ray passes through one, travelling in a 
given direction, the emergent ray passes the other in a parallel direction. 

Nodal, adj. of   node;   point. 

node 
       
gereh (#), gowzahr (#) 
 
Fr.: noeud    

1) A point of zero amplitude in  a system of stationary waves.  antinode.  
2) A junction point  in a network.  
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3) One of the two points of intersection of the orbit of the Moon or  a satellite with the plane of the equator 
of the Earth.   ascending note;  descending node. 

From L. nodus "knot." 

Gereh "knot," from Mid.Pers.  grih "knot;"  Sogdian r'nš "knot, bond, joining;" Khotanese grantha- 
"knot;" cf.  Skt. granthi- "knot;"  gowcehr  draconic  month. 

nodical month 
  	   ~     
mâh-e gerehi (#), ~ gowzahri (#) 
 
Fr.: mois draconitique    

The time interval between two successive passages of the Moon through its ascending node (27.212220 
days, i.e., 27 days 5 hours 5 minutes 35.8 seconds). Nodical month is important for predicting eclipses. 
Also called   draconic month. 

Nodical adj. of   node;   month. 

Mâh  month; gerehi, adj. of gereh  node; gowzahri  draconic month. 

noise 
  
    
nufé (#) 
 
Fr.: bruit    

The random fluctuations that are always associated with a measurement that is repeated many times over. 
Any unwanted disturbance, random or systematic, which contaminates the signal from an object under 
study. More specifically:  
Electronics: An undesired signal within the useful frequency band.  
Acoustics: Any extraneous sound tending to interfere with the perception of wanted sound. 

Noise, of obscure origin; it has been related to O.Fr. noise "uproar, brawl," apparently from L. nausea 
"disgust, annoyance," literally "seasickness." Alternatively the O.Fr. word is traced to L. noxia "hurting, 
injury, damage." 

Nufé "noise," related to Mod.Pers. noyidan "to cry loud, lament," navidan, nâvidan "to lament," noyé, 
nôyah "plaint, mown," navâ "sound, song," (with  prefix *uz-)  zenudan, zenav-, zonudan "to wail," Ossetic 
niwyn/newun "to howl," O.Khotanese nuva- "to make a noise," Yaqnâvi nuyok "crying, howling,"  novva 
"sound," Shahmirzadi nâv- "to cry; cf. Skt. nav- "to  sound loudly, roar," náva- "show of joy  or triumph;" 
L. nuntius "messenger," adnuntiare "to annoince;" Tocharian AB nu- "to  roar, PIE *neu- "to shout". 

noise source 
  )
    
    
xan-e nufé 
 
Fr.: source de bruit    

An electronic device designed to generate known amounts of radio noise in order to test and calibrate the 
receivers of radio telescopes. 

  noise;   source. 

noise voltage 
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  %  
    
voltâž-e nufé 
 
Fr.: voltage de bruit    

Fluctuations of electric potential in a physical system due to spontaneous disturbances in the system. 

  noise;   voltage. 

noise-equivalent power 
  %
  	  
    
tavân-e ham-arz-e nufé 
 
Fr.: puissance équivalente de bruit    

A measure of the sensitivity of an electronic detector, defined as the power input to the detector that will 
create a signal to noise ratio of one for an integration time of half a second. 

  noise;   equivalent;   power. 

non- 
  
-    
nâ- (#) 
 
Fr.: non-    

A prefix meaning "not." 

From O.Fr. non-, from L. non "not,"  from Old  L. noenum "not one;" in some cases perhaps from M.E. non 
"not" (adj.), from  O.E. nan. 

Nâ- "no, not," variants na, ni,ma- (prohitive)  "not;" from  Mid.Pers. nê, ma "no, not;" O.Pers. naiy, nai 
"not;" Av.  nôit, na "not;" cf. Skt. ná "not;"  cf. L. ne-, in-, un-; Gk.  ni; Lith.  nè; O.C.S. ne "not;" PIE *ne-. 

non-baryonic matter 
  ^>i Y['=>>[      
mâdde-ye nâbâriyoni (#) 
 
Fr.: matière non-baryonique    

Matter that, unlike the ordinary matter, is not made of baryons (including the neutrons and protons). It is 
proposed as a possible constituent of dark matter. 

  non-;   baryonic matter. 

non-coherent radiation 
  %  
	    
tâbeš-e nâhamdus (#) 
 
Fr.: rayonnement incohrént    

Radiation having waves that are out of phase in space and/or time; radiation which is not  coherent. 

  non-;   coherent;   radiation. 

non-Euclidean geometry 
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  
  
-#    
hendese-ye nâ-oqlidosi (#) 
 
Fr.: géométrie non-euclidienne    

Any of several geometries which do not follow  the postulates and results of Euclidean geometry. For 
example, in a non-Euclidean geometry through a point several lines can be drawn parallel to another line. 
Or, the sum of the interior angles of a triangle differs from 180 degrees. According to Einstein's general 
relativity theory, gravity  distorts space into a non-Euclidean geometry. 

  non-;   Euclidean geometry. 

non-inertial frame 
  --   
)%    
cârcub-e nâlaxt 
 
Fr.: référentiel  non inertiel, ~ non galiléen    

Any frame of reference in which the law of inertia  does not apply, such as in accelerating and rotating 
frames. For example, the Earth is a non-inertial frame because it is rotating about its axis. But the rotation 
is so slow that the associated acceleration is negligible compared to other accelerations commonly 
encountered in everyday life. However, the non-inertial nature of the Earth appears in, e.g., the  Coriolis 
effect.  inertial  frame of reference. 

  non-;   inertial;    frame. 

non-linearity 
  
)"    
nâxattigi 
 
Fr.: non-linéarité    

The property, condition, or state of being nonlinear. 

  non-;   linearity. 

non-local thermodynamic equilibrium  (NLTE) 
  %	
  	%
$  
	3    
tarâzmandi-ye garmâtavânik-e nâmahali 
 
Fr.: hors équilibre  thermodynamique local    

A physical condition in  which the assumption of the  local  thermodynamic equilibrium  does not hold. 

  non-;   local thermodynamic equilibrium. 

non-radial pulsation 
  %  
..    
tapeš-e nâšo'âyi 
 
Fr.: pulsation  non-radiale    

A type of stellar pulsation in which  waves run in different directions on and beneath the surface of a star. 

  non-;   radial;    pulsation. 
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non-relativistic electron 
  $%
  

	
    
elektron-e nâ-bâzânigi-mand 
 
Fr.: électron non-relativiste    

An electron that does not experience relativistic effects since its velocity is very small compared to that of 
light. 

  non-;   relativistic;    electron. 

non-relativistic mechanics 
  	$
$   

	
    
mekânik-e nâ-bâzânigi-mand 
 
Fr.: mécanique non-relativiste    

Mechanics in which the masses under consideration move at speeds much slower than the speed of light. 

  non-;   relativistic;    mechanics. 

non-thermal radiation 
  %  
	    
tâbeš-e nâgarmâyi (#) 
 
Fr.: rayonnement non thermique    

The electromagnetic radiation whose characteristics do not depend on the temerature of the emitting 
source. In contrast to  thermal radiation,  it has a different spectrum from that of   blackbody 
radiation. The three common types of non-thermal radiation in astronomy are:   synchrotron radiation, 
  bremsstrahlung radiation, and   maser stimulated emission. 

  non-;   thermal;   radiation. 

noncoherent scattering 
  $
  
	    
parâkaneš-e nâhamdus 
 
Fr.: diffusion  incohérente    

The absorption of a photon and its reemission at a different frequency (in the observer's frame of 
reference) by scattering atoms. 

  non-;   coherent scattering. 

nondimensional equation 
  	   
	
    
hamugeš-e nâvâmuni 
 
Fr.: équation non-dimensionnelle    

An equation that is independent of the units of measurement as it only involves nondimensional numbers, 
parameters, and variables. 

  non-;   dimensional;   equation. 
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nonionized 
  

    
nâyonidé (#) 
 
Fr.: non-ionisé    

The quality of an atom that has neither lost nor gained any electrons. 

  non-;   ionized. 

nonlinear 
  
)"    
nâxatti (#) 
 
Fr.: non-linéaire    

Not a linear function of the relevant variables.  
Containing a variable with an exponent other than one; opposite of  linear. 

  non-;   linear. 

nonlinear dynamics 
  %
$   
)"    
tavânik-e nâxatti 
 
Fr.: dynamique non-linéaire    

Same as  chaos. 

  nonlinear;   dynamics. 

nonlinear instability 
  
  
)"    
nâpâydâri-ye nâxatti 
 
Fr.: instabilité  non-linéaire    

The instability of a physical or mathematical system that arises from the nonlinear nature of relevant 
variables and their interactions within the system. 

  nonlinear;   instability. 

nonlinear system 
  	
  
)"    
râžmân-e nâxatti 
 
Fr.: système non-linéaire    

A system in which small changes can result in large effects, and large changes in small effects. 

  nonlinear;   system. 

nonrising star 
  %  	

    
setâre-ye hamiše penhân (#) 
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Fr.:    

A star that is never seen above the horizon from a given position. These stars are located between the 
celestial pole and a diurnal circle with an angular distance larger than the altitude of the pole. 

Nonrising, from    non- + rising adj. of    rise (v.);   star. 

Setâré star; hamiše penhân, literally "always  hidden," coined by Biruni (A.D.  973-1050) in his at-
Tafhim, from hamišé "always" (Mid.Pers.  hamêšag "always") + penhân "hidden." 

nonsetting star 
  %  	    
setâre-ye hamiše peydâ (#) 
 
Fr.:    

A star that is always seen above the horizon from a given position. These stars are located between the 
celestial pole and a diurnal circle with an angular distance smaller than the altitude of the pole. Same as  
circumpolar star. 

Nonsetting, from   non- + setting adj. of   set (v.);   star. 

Setâré star; hamiše peydâ literally "always  visible," coined by Biruni  (A.D.  973-1050) in his at-Tafhim, 
from hamišé "alwaysé" + peydâ "visible." 

noon 
  
	     
nimruz (#) 
 
Fr.: midi    

The time of day when the Sun crosses the observer's meridian and is at its highest point above the horizon. 
At this point, the Sun lies due south of an observer in the northern hemisphere and due north of an 
observer in the southern hemisphere. 

M.E. none; O.E. non, from L. nona hora "ninth  hour" of daylight  by Roman reckoning, about 3 p.m. 

Nimruz, from nim "mid-,  half" (Mid.Pers.  nêm, nêmag "half;" Av. nama- "half;" cf. Sk. néma- "half")  + 
ruz  day. 

norm 
  
    
hanjâr (#) 
 
Fr.: norme    

General: A standard, model, or pattern regarded as typical.  
Math.: 1) The magnitude of a vector expressed as the square root of the sum of the squares of the absolute 
values of the components of the vector.  
2) The value that has the highest frequency within a statistical range. 

From Fr. norme, from O.Fr., from L.  norma "carpenter's square, rule, pattern," of unknown origin. 

Hanjâr "a straight road; way, rule, law;  habit, custom; conduct; a mason's rule, a plumb-line, a level;" 
Mid.Pers. hanjâr "right,  correct;" from Proto-Iranian  *ham-cara-, *han-cara-  prefixed *cara-  "to  move, 
walk" (cf.  Av. car- "to  move, go, walk," carni "I  would go," cart "he would go;" Mod.Pers. caridan  "to 
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graze," gozârdan "to explain," gozâreš "explanation"); cf. Skt. samcara- "passage, way, road, path; going 
about, moving," from prefix  sam- + cara- "moving,  going, walking;"  Gk. pelomai "to move;"  L. colere "to 
till, cultivate,  inhabit." 

Norma 
  
    
Guniyâ (#) 
 
Fr.: Règle    

The Carpenter's Square. A small and inconspicuous southern constellation which lies between  Scorpius 
and  Centaurus. Its brightest star is only of magnitude 4.0. Abbreviation:  Nor; genitive: Normae 

Initially  Norma et Regula, L. translation of l'Équerre  et la Règle "the Set Square and the Ruler," as named 
by Abbé Nicolas Louis de Lacaille (1713-1762). 

Guniyâ "carpenter's square," probably related to konj "angle, corner, confined place" (variants xong 
"corner, angle," Tabari kânj, Kurd. kunj, Hamadâni kom) and zânu "knee" (Av. žnu-), Skt. kona- "angle, 
corner," Gk. gonia "angle,", gony "knee," L.  genu "knee," cuneus "a wedge," Albanian (Gheg dialect) kân 
"angle, corner," Albanian (Toks) kënd "angle, corner;" PIE base PIE base *g(e)neu-. 

normal 
  ) 
 
	
 
) 
    
1) hanjârvar, hanjârmand; 2) hanjâr; 
 
Fr.: 1) normal;  2) normale    

1) Conforming to the usual standard, type, custom; not abnormal; regular; natural.  
2) Math.: A perpendicular, particularly  a line perpendicular to the tangent of a curve or curved surface at 
the point of contact of the tangent with the curve or the curved surface.  perpendicular = pâlâr  (); 
  vertical = hajin  (
). 

From L.L. normalis  "standing at right angle, in conformity  with rule,"  from L. normalis  "made according 
to a carpenter's square," from norma "rule, pattern," literally "carpenter's square." 

Hanjârvar, hanjârmand,  adjectives of hanjâr  norm. 

normal distribution 
    
    
vâbâžeš-e hanjârvar 
 
Fr.: distribution  normale    

A theoretical frequency distribution for  a set of variable data, usually represented by a bell-shaped curve 
with a mean at the center of the curve and tail widths proportional to the standard deviation of the data 
about the mean. Same as  Gaussian distribution. 

  normal;   distribution. 

normal state 
  3%  
    
hâlat-e hanjârvar 
 
Fr.: état fondamental    

Of an atom, the same as  ground state. 
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 normal;  state. 

normality 
  
    
hanjârvari 
 
Fr.: normalité    

General: The fact or condition of being normal.  
Chemistry: Measure of the number of gram-equivalent weights of a compound per liter of solution. 

From  normal +  -ity. 

normalization 
  
    
hanjârvareš 
 
Fr.: normalisation    

1) A mathematical technique for adjusting a series of values (typically representing a set of measurements) 
according to some transformation function in order to make them comparable with some specific point of 
reference.  
2) Process of introducing a numerical factor into an equation so that the area under the corresponding 
graph (if finite) shall be made equal to unity.  
3) To change in scale so that the sum of squares or the integral of squares of the transformed quantity is 
zero. 

Verbal noun of  normalize (v.). 

normalize (v.) 
  

 
 $
    
hanjârvaridan, hanjârvar kardan 
 
Fr.: normaliser    

To change in scale so that the sum of squares, or the integral of the square, of the transformed quantity is 
unity. 

Infinitive of  normal. 

north 
      
hudar 
 
Fr.: nord    

The cardinal point at which the meridian cuts the horizon below the north celestial pole. 

M.E., O.E. norð, from P.Gmc. *nurtha- (cf. O.N. norðr, M.Du. nort, Du. noord, Ger. nord), ultimately 
from PIE *ner- "left, below." 

Note: North is related to left since it is to the left when one faces the rising Sun. This occurs in, for 
example, the etymology of E. north, as above. The same goes for Ar. shimal, which also means "left."  
Hudar, from hu(y), from Mid.Pers. hôy "left, left hand," from Av. haoiia- "left" (cf. Skt. savyá- "left 
hand;" O.C.S. šuji; Rus. šuj; Welsh aswy; PIE *seujos) + -dar, from -tar direction suffix, as in Mid.Pers. 
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ošastar "east" (Av. ušastara- "easthern"), dôšastar "west" (Av. daôšatara-, daôšastara- "western"), 
abâxtar "north" (Av.  apxtara- "northern"), Mod.Pers. bâxtar  west. 

north pole 
  #"       
qotb-e hudar 
 
Fr.: pôle nord    

An imaginary point in  the northern hemisphere representing the intersection of the Earth's rotation axis 
with the globe or with the celestial sphere. 

  north;   pole. 

Northern Cross 
  -      
calipâ-ye hudari 
 
Fr.: Croix  du Nord    

An arrangement of stars in the form of a cross in the constellation  Cygnus. 

  north;   cross. 

notation 
  
	 
    
namâdgân (#) 
 
Fr.: notation    

Representation of numbers, quantities, or other entities by symbols; a system of symbols for such a 
purpose. 

From L. notationem (nom. notatio) "a marking,  explanation," from notatus, p.p. of notare "to note." 

Namâdgân, from namâd symbol + -gân suffix  denoting order, organization, multiplicity. 

note 
  
%    
not (#) 
 
Fr.: note    

Musical sound of specified frequency (pitch) produced by a musical instrument, voice, etc. 

From M.E., from O.F., from  M.L.  nota "sign for musical tone; mark, sign, lettering." 

Not, loanword from Fr. 

nova 
  
)%    
now-axtar (#) 
 
Fr.: nova    
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A star that experiences a sudden increase in luminosity, by a s much as 106. The outburst ejects a shell of 
matter but does not disrupt the star. 

Nova, from L. stella nova "new star," from  stella  star + nova, fem. of novus  new. 

Now-axtar "new star," from  now  new + axtar  astro-. 

nuclear 
  %    
haste-yi (#) 
 
Fr.: nucléaire    

Of or pertaining to a   nucleus. 

From nucle(us),   nucleus, + -ar variant of the adjective-forming suffix    -al. 

Haste-yi, from hasté  nucleus + -i adjective-forming suffix. 

nuclear barrier 
  *  %    
varqe-ye haste-yi (#) 
 
Fr.: barrière  nucléaire    

The region of high potential energy through which a charged particle must pass on entering or leaving an 
atomic nucleus.  Gamow barrier. 

  nuclear;   barrier. 

nuclear charge 
    %    
bâr-e haste-yi (#) 
 
Fr.: charge nucléaire    

The positive electric charge on the nucleus of an atom. 

  nuclear;   charge. 

nuclear cross-section 
  $
   %    
sekanjgâh-e hasteyi 
 
Fr.: section efficace nucléaire    

Apparent cross-section possessed by an atomic nucleus when it undergoes a particular type of collision 
process. 

  nuclear;   cross section. 

nuclear density 
  -  %    
cagâli-ye haste-yi (#) 
 
Fr.: densité nucléaire    
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The density of an atomic nucleus (about 1014 g/cm3). 

  nuclear;   density. 

nuclear energy 
  $  %    
kâruž-e haste-yi 
 
Fr.: énergie nucléaire    

Energy released during a nuclear reaction as the result of the conversion of mass into energy.  mass-
energy equivalence. 

  nuclear;   energy. 

nuclear fission 
  $%  %    
šekâft-e haste-yi (#) 
 
Fr.: fission nucléaire    

Splitting of the nucleus of an atom into two or more fragments of comparable size, usually as the result of 
the impact of a neutron on the nucleus. 

  nuclear;   fission. 

nuclear force 
  
   %    
niru-ye haste-yi (#) 
 
Fr.: force nucléaire    

The attractive force which acts between nucleons when they are extremely close together (closer than 10-13 
cm). 

  nuclear;   force. 

nuclear fuel 
  )%       %    
suxt-e haste-yi (#) 
 
Fr.: combustible nucléaire    

A substance, such as uranium-238 or plutonium-239, which undergoes nuclear fission in a nuclear reactor. 

  nuclear;   fuel. 

nuclear fusion 
    %    
iveš-e haste-yi 
 
Fr.: fusion nucléaire    

A nuclear reaction between atomic nuclei as a result of which a heavier nucleus is formed, a small fraction 
of mass is lost, and a large quantity of energy is released. Nuclear fusion is the source of the energy of 
stars. 
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  nuclear;   fusion. 

nuclear magnetic resonance (NMR) 
    	*
%  %    
bâzâvâyi-ye meqnâtisi-ye haste-yi 
 
Fr.: résonance magnétique nucléaire    

An analysis techique applied to some atomic nuclei that have the property to behave as small magnets and 
respond to the application of a magnetic field by absorbing or emitting electromagnetic radiation. When 
nuclei which have a magnetic moment (such as 1H, 13C, 29Si, or 31P) are submitted to a constant magnetic 
field and at the same time to a radio-frequency alternating magnetic field, the nuclear magnetic moment is 
excited to higher energy states if the alternating field has the specific resonance frequency. This technique 
is especially used in spectroscopic studies of molecular structure and in particular provides valuable 
information in medicine that can be used to deduce the structure of organic compounds. 

  nuclear;   magnetic;   resonance. 

nuclear magnetism 
  	*
%    %    
meqnâtis-e haste-yi (#) 
 
Fr.: magnétisme nucléaire    

The magnetism associated with the magnetic field generated by atomic nuclei. 

  nuclear;   magnetism. 

nuclear mass 
  	  %    
jerm-e haste-yi (#) 
 
Fr.: masse nucléaire    

The quantity of matter in a nucleus, which is less than the total mass of its nucleons by its binding energy 
divided by the square of the speed of light. 

  nuclear;   mass. 

nuclear physics 
  $  %    
fizik-e haste-yi 
 
Fr.: physique nucléaire    

The branch of physics which is concerned with the study of atomic nuclei, subatomic particles, and their 
exploitation. 

  nuclear;   physics. 

nuclear power 
  %
  %    
tavân-e haste-yi 
 
Fr.: puissance nucléaire    
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Electric or motive power whose primary source is nuclear energy. 

  nuclear;   power. 

nuclear reaction 
    %    
vâžireš-e haste-yi 
 
Fr.: réaction  nucléaire    

A process in which the energy, composition, or structure of an atomic nucleus changes. 

  nuclear;   reaction. 

nuclear reactor 
    %    
vâžirgar-e haste-yi 
 
Fr.: réacteur nucléaire    

A device in which a nuclear fission chain reaction is maintained and controlled for the production of 
nuclear energy or radioactive isotopes. 

  nuclear;   reactor. 

nuclear time scale 
  	  	
  %    
marpel-e zamâni-ye haste-yi 
 
Fr.: échelle de temps nucléaire    

Time required for a star to exhaust its supply of a particular nuclear fuel. 

  nuclear;   time;   scale. 

nuclear transmutation 
  %	%  %    
tarâmuteš-e haste-yi 
 
Fr.: transmutation  nucléaire    

The changing of atoms of one element into those of another by suitable nuclear reactions. 

  nuclear;   transmutation. 

nuclear waste 
  )  %    
âxâl-e haste-yi (#) 
 
Fr.: déchets nucléaires    

A particular type of radioactive waste that is produced as part of the nuclear fuel cycle. These include 
extraction of uranium from ore, concentration of uranium, processing into nuclear fuel, and disposal of 
byproducts. 

  nuclear;   waste. 
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nucleon 
  %
    
haston 
 
Fr.: nucléon    

A constituent of the atomic nucleus, i.e. a proton or a neutron. 

From nucle(us)  nucleus + -on a suffix used in the names of subatomic particles, probably extracted from 
  ion. 

Haston, from hast(é)  nucleus + -on, as above. 

nucleonics 
  %
$    
hastonik 
 
Fr.: nucléonique    

The practical applications of nuclear physics, and the techniques associated with those applications. 

From   nucleon +   -ics. 

nucleosynthesis 
  %
    
haste-handâyeš 
 
Fr.: nucléosynthèse    

Process by which nuclear reactions produce the various elements of the periodic table, either in the Big 
Bang or in stellar interiors. 

From nucleo-, combining form of    nucleus +   synthesis. 

Haste-handâyeš, from hasté nucleus + handâyeš synthesis. 

nucleosynthetic era 
  
  %
    
dowrân-e haste-handâyi 
 
Fr.: ère nucléosynthétique    

The era following the leptonic era, between 1 second and 1000 seconds after the Big Bang, when neutrons 
were abundant and helium and deuterium were synthesized. 

Nucleosynthetic, adj. of   nucleosynthesis;  era. 

nucleus 
  %    
hasté (#) 
 
Fr.: noyau    

1) Core of an atom, where most mass and all positive charge is concentrated. It consists of protons and 
neutrons.  
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2) Of a comet, the stellar-appearing frozen core, containing most of the cometary mass, in the head of a 
comet. 

From L. nucleus "kernel," from  nucula "little  nut," diminutive  of nux "nut," from  PIE *knu(k)  "lump" (cf. 
M.Ir. cnu, Welsh cneuen, M.Bret. knoen "nut," O.N. hnot, O.E. hnutu "nut"). 

Hasté, variants asté "kernel, fruit stone," ostoxân "bone," from Mid.Pers. astak "fruit stone, bone," ast 
"bone;" Av. ast- "bone;"  cf. Skt. asthi- "bone;" Gk. osteon; L. os; Hittite  hashtai-; PIE base *os-. 

nuclide 
  %    
hastevâr 
 
Fr.: nucléide    

A species of atom characterized by the constitution of its nucleus, i.e. by the numbers of protons and 
neutrons it contains. 

From nucl(eo)  nucleus + -ide, from Gk. eidos "shape." 

Hastevâr, from hasté  nucleus + -vâr a suffix meaning "resembling, like,"  from Mid.Pers. -wâr, Av.  -
vara, -var, cf. Skt. -vara. 

null 
  
    
nul 
 
Fr.: nul    

Without value, effect, or significance. Being or amounting to nothing;  nil; nonexistent.  
Math.: Of a set, empty. Of measure zero.  
Electronics: A point  of minimum signal reception, as on a radio direction finder or other electronic meter. 

From M.Fr. nul, from  L. nullus "not  any, none," from ne- "not, no"   non- + illus  "any," dimunitive  of 
unus "one." 

Nul, from na-  non- + -ul  Pers. suffix,   -ula. 

null geodesic 
  $
  
    
kehinrah-e nul 
 
Fr.: géodésique nulle    

A geodesic of length zero.  
A curve in space-time which has the property that the infenitesimal interval between two neighboring 
points on the curve equals zero. 

  null;    geodesic. 

null hypothesis 
  
  
    
engâre-ye nul 
 
Fr.:    
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In statistics, the assumption of the absence of a particular pattern in a set of data put forward to be 
nullified  or refuted in order to support an alternative hypothesis. 

  null;    hypothesis. 

null lens 
  .    
    
adasi-ye nul 
 
Fr.:    

A lens used in the optical testing of an aspheric surface. It converts a spherical wavefront into one that 
precisely matches the surface under test. When the wavefront is reflected from that surface, it reverses its 
path and, if the surface is perfect, results in a perfect emerging spherical wavefront, which is easily 
evaluated. 

  null;    lens. 

null matrix 
  	%  
    
mâtris-e nul 
 
Fr.: matrice nulle    

An m × n matrix  whose elements are all zeros. Also known as zero matrix. 

  null;    matrix. 

null method 
     
    
raveš-e nul 
 
Fr.: méthode de zéro    

A method of comparing, or measuring, forces, electric currents, etc., by so opposing them that the pointer 
of an indicating apparatus remains at, or is brought to, zero, as contrasted with methods in which the 
deflection is observed directly. Same as zero method. 

  null;    method. 

nuller 
  
    
nulgar 
 
Fr.:    

A device using the   nulling interferometry  technique. 

Agent noun of the verb   null. 

nulling interferometry 
  


   
    
andarzanešsanj-ye nuli 
 
Fr.: interférométrie  annulante    
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A technique for blocking the light  of a bright source in order to reveal a faint source near it. This 
technique uses destructive  interference between two or more  coherent beams from a number of 
telescopes to make the bright center dark. Nulling interferometry can be used to search the region 
immediately around a star for  extrasolar  planets and  circumstellar  dust clouds by suppressing the 
star's glare. 

Nulling, from    null;    interferometry. 

number 
  ) . 	 
) 	    
1) adad (#), šomâré (#); 2) šomâr (#) 
 
Fr.: 1) nombre, numéro; 2) numéro    

1) Any real or complex numeral quantity.  
2) The sum, total, count, or aggregate of a collection of units. 

From M.E. nombre, from O.Fr. nombre, from L.  numerus "a number, quantity," from PIE base *nem- "to 
divide, distribute, allot." 

Adad, loan from Ar. šomâr, šomâré, noun from Šomârdan "to count, reckon, calculate, enumerate, 
account for," from Mid.Pers. ôšmârtan; Av.  base (š)mar- "to have in mind, remember, recall," pati-šmar- 
"to recall; to long for,"  hišmar-; cf. Skt. smar- "to  remember, become aware," smarati "he remembers;" L. 
memor, memoria; Gk. mermera "care," merimna "anxious thought, sorrow," martyr "witness." 

number density 
  -  .    
cagâli-ye adadi 
 
Fr.: densité nmérique    

Number of a particular type of object found in each unit volume. 

  number;   density. 

number theory 
  
  .    
negare-ye adadhâ 
 
Fr.: théories des nombres    

The branch of mathematics that studies the relationship between integers and their generalization. 

  number;   theory. 

numeral 
  ) 	 
) 	 .    
1) šomârâl; 2) šomâre-yi (#), adadi (#) 
 
Fr.: 1) numéral;  2) numéral, numérique    

1) A symbol, group of symbols, or word used to express a number. For any number there is an infinite 
number of numeral expressions. For example, the number two can be written as 2, II, binary 10, 4/2, 18/8, 
etc.  
2) Of, pertaining to, or consisting of numbers or numerals. 
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From L.L. numeralis "of,  or belonging to number,"   number +   -al 

Šomârâl, from šomâr  number + -al  -al. 

numerator 
  	
    
šomârân (#) 
 
Fr.: numérateur    

The quantity x in a fraction x/y). The quantity y is the   denominator. 

L.L. numerator "a counter, numberer," from  L. numera(re) "to number,"    number + -tor a suffix 
forming personal agent nouns from verbs and, less commonly, from nouns. 

Šomârân, agent noun of šomârdan number. 

numerical 
  .    
adadi (#) 
 
Fr.: numérique    

Relating to or expressed in numbers. 

Adj. of    number. 

numerical analysis 
  
  .    
ânâlas-e adadi 
 
Fr.: analyse numérique    

The study of methods for approximation of solutions of various classes of mathematical problems 
including error analysis. 

  numerical;   analysis. 

numerical modeling 
  	  . %  ~    
modelsâzi-ye adadi (#), tarzâlsâzi-ye ~ 
 
Fr.: modélisation numérique    

The prediction of the evolution of a system via numerical construction of approximate solutions to the 
governing equations. 

  numerical;   modeling. 

numerical simulation 
  	

  .    
hamânandsâzi-ye adadi 
 
Fr.: simulation  numérique    

Another name for   numerical modeling. 
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 numerical;  simulation. 

Nunki (S Sagittarii) 
  

$    
Nunki 
 
Fr.: Nunki    

The second brightest star in the constellation  Sagittarius. It is a blue-white massive star of  spectral 
type B2.5 V lying 225 light-years away. 

Unusual name of Babylonian origin, of unknown significance. 

nutate (v.) 
  $%
    
kaltâvidan 
 
Fr.: osciller    

To undergo or show nutation. 

Nutate, back formation from  nutation 

Kaltâvidan, verbal form of  kaltâv nutation. 

nutation 
  $%    
kaltâv 
 
Fr.: nutation    

Mechanics: A wobbling motion of a spinning rigid body, such as a top, as it precesses about its vertical 
axis.  
Astro.: A slight nodding motion of the Earth's axis of rotation, which has a principal period of 18.6 years. 
It is primarily caused by lunar perturbations, and is superimposed on the precession of the equinoxes and 
moves the equinox as much as 17" ahead of or behind its mean position. 

Frolm L. nutation-, from nutat(us), p.p. of nutare "to wobble, to sway, to nod repeatedly," from nu "nod" 
+ -ta frequentative suffix + -tus p.p. ending + -ion a suffix denoting action or condition. 

Kaltâv, from Kermâni keletow, Malâyeri kallatow "wobbling," from kal, kalleh "head" + tâv, tow, tâb 
"swing, twist," from tâbidan "to rwist, to spin." 

nutator 
  $% $%
    
kaltâvgar, kaltâvandé 
 
Fr.:    

A drive mechanism used to move a radar beam in a circular, spiral, or conical path periodically. 

Agent noun of  nutate (v.). 

nyctalopia 
  $    
šabkuri 
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Fr.: nyctalopie    
Same as  night-blindness; opposite of  hemeralopia. 
L.L. nyctalopia, from Gk. nukt night + al(aos) "blind" + -opia, akin to ope "view, look," ops "eye." 
Šabkuri, from šab night + kur "blind," from Mid.Pers. kôr "blind" + -i noun suffix. 
Nyquist formula 
    
$1%    
disul-e Nyquist 
 
Fr.: formule de Nyquist    
The mean square noise voltage across a resistance in thermal equilibrium is four times the product of the 
resitance, Boltzmann's constant, the absolute temperature, and the frequency range within which the 
voltage is measured.  Johnson-Nyquist noise. 
Named after Harry Nyquist (1889-1976), a Swedish-born American physicist, who made important 
contributions to information theory.  Johnson-Nyquist noise;  formula. 
Nyquist frequency 
  	  
$1%    
basâmad-e Nyquist 
 
Fr.: fréquence de Nyquist    
The highest frequency that can be determined in a Fourier analysis of a discrete sampling of data. 
 Nyquist formula;  frequency. 
Nyquist-Shannon sampling theorem 
  
  
	

  
$1%-

    
farbin-e nemunân-giri-ye Nyquist-Shannon 
 
Fr.: théorème d'échantillonnage de Nyquist-Shannon    
Named after Harry Nyquist (1889-1976), a Swedish-born American physicist, who made important 
contributions to information theory, and Claude Elwood Shannon (1916-2001), an American 
mathematician and pioneer of information theory;  theorem. 
-oid 
  -      
-vâr, etc. 
 
Fr.: -oide    
A suffix meaning "like, resembling," used in the formation of adjectives and nouns; e. g. asteroid, cycloid, 
ellipsoid. 
From Gk. -oeides, from eidos "form," related to idein "to see," eidenai "to know;" PIE *weid-es-, from 
base *weid- "to see, to know;" cf. Pers. bin- "to see" (present stem of didan); Mid.Pers. wyn-; O.Pers. 
vain- "to see;" Av. van- "to see;" Skt. veda "I know." 
Suffix -vâr denoting "resembling, like," from Mid.Pers. -wâr, Av. -vara, -var, cf. Skt. -vara. 

941
-on 
  - 
    
-on (#) 
 
Fr.: -on    

1) Suffix used in the names of subatomic particles (electron, proton, neutron, gluon, etc.), quanta (photon, 
graviton, etc.), and other minimal entities or components.  
2) Suffix used in the meaning of inert gases (e.g. neon, krypton). 

1) Probably extracted from   ion.  
2) From Gk. -on, neuter of -os adj. ending. 

-or 
  - - -    
-gar (#), -gâr (#), -âr (#), -andé (#) 
 
Fr.: -eur    

A suffix  forming agent nouns, occurring originally  in loanwords from Anglo-French;  it now functions in 
E. as an orthographic variant of -er. 

From M.E., from O.Fr. -o(u)r,  from L.  or-, extracted from -tor;  Gk. -tor (e.g. dotor "giver,"  genetor 
"begetter," ktistor "founder");  cf. Av.  -tar- (dtar- "giver,"  astar- "thrower,"  baxtar- "tributor");   Skt. -tr- 
(kartr- "doer,"  dhtr- "founder," astr- "thrower"). 

Agent suffix -gar,  variant -gâr, from  kar-, kardan "to do, to make" (Mid.Pers. kardan;  O.Pers./Av. kar- 
"to do, make, build;" Av.  krnaoiti "makes;" cf. Skt. kr- "to do, to make;" krnoti "makes," karma "act, 
deed;" PIE base kwer- "to do, to make"). Suffix -âr, as in parastâr, xaridâr, virâstâr.  Agent suffix  -andé, 
used with verbs. 

O star 
  %  O    
setâre-ye O (#) 
 
Fr.: étoile de type O    

A luminous, hot, blue star whose spectrum is dominated by the lines of hydrogen, atomic helium, and 
ionized helium; also known as O-type star. This is the earliest  spectral type and the only   main 
sequence star in which ionized helium is present. The  effective temperatures of these stars range from 
about 30,000 K to 50,000 K, their luminosities from  50,000 to 1,000,000 times that of  solar luminosity, 
and their masses from about 20 to 100  solar masses. The hottest O-type stars display high ionization 
emission features such as N III and He II,  Of star. They are divided into  subtypes O2, the hottest, to 
O9.7, the coldest. O-type stars are relatively rare, for each star of 100 solar masses there are 106 stars of 
solar mass. They are relatively short-lived since they spend only a few million years on the main 
sequence. The brightest O-type star in the sky visible with naked eye is  Alnitak. For prominent Galactic 
O stars see  HD 93129. 

O, letter of alphabet used in the Harvard spectral classification;  star. 

O-type star 
  %  
  O    
setâre-ye gune-ye O 
 
Fr.: étoile de type O    
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Same as  O star. 

O, letter of alphabet used in the  Harvard  classification;   type;   star. 

OB association 
    BO    
âhazeš-e OB 
 
Fr.: association OB    

A loose grouping of O and B stars that typically stretches over several hundred light-years and contains a 
few dozen O and B type stars. The members of an OB association are all of roughly the same age. 

O and B, from spectral types;  association. 

Oberon 
  
     
Oberon (#) 
 
Fr.: Oberon    

The outermost of Uranus' large satellites and the second largest. It has a diameter of 523 km and orbits 
583,420 km from its planet. Compared to Uranus' moons Ariel, Titania, and Miranda, Oberon is heavily 
cratered. Like all of Uranus' large moons, Oberon is composed of roughly half ice and half rock. Oberon 
was discovered by Herschel in 1787. 

Oberon is the King of the Fairies and husband of Titania in Shakespeare's Midsummer-Night's Dream. 

object 
  )%    
barâxt 
 
Fr.: objet    

General: Anything  that is visible or tangible.  
Physics: A collection of  masses, taken to be one.  
Optics: The collection of points that acts as a source of light rays for an optical system.  
Astro.: A general designation for material bodies studied in this science.  
Math.: A member of the class that, together with the sets of morphisms, makes up a category.  
Computer science: A free standing chunk of code that defines the properties of some thing. 

From M.L. objectum "thing  thrown down or put before" (the mind  or sight), neutral of objectus, p.p. of 
obicere "to present, oppose, cast in the way of," from ob "against" + jacere "to throw," from PIE  base *ye- 
"to do" (cf. Gk.  iemi, ienai "to send, throw," Hitt.  ijami  "I make"). 

Barâxt "thing drawn against, before" from bar-  + âxt. The prefix bar-  "on; upon; against; before; at; in," 
from Mid.Pers. abar, O.Pers. upariy "above; over, upon, according to," Av. upairi  "above, over" 
(upairi.zma- "located above the earth"), cf. Gk. hyper- "over, above," L. super-, O.H.G. ubir "over;"  PIE 
base *uper "over".  
The second component âxt, contraction of âxté, p.p. of âxtan, variants âhixtan, âhiz- "to draw (a sword)," 
âhanjidan "to draw up, pull,  extract," Mid.Pers. âhixtan, âhanjitan "to  draw out, pull up, extract," Av. 
anj- "to draw, pull, drive;" Proto-Iranian  *anj-. 

object glass 
  )%    
barâxti 
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Fr.: objectif    

The lens or lenses in the object end of the body tube of a microscope, by means of which the rays coming 
from the object examined are brought to a focus. Same as  objective. An old term for the objective lens 
of a refracting telescope. 

  object;   glass. 

Barâxti, from barâxt   object + -i adj. suffix. 

object-oriented programming 
  
	  )%    
barnâme-sâzi-ye barâxt-gerâ 
 
Fr.: programme orienté objet    

In computer science a programming technique that uses  objects and their interactions to design 
applications and programs. 

  object; oriented, p.p. from the verb of   orientation;    programming. 

Barnâme-sâzi programming;  barâxt  object; gerâ agent adj. of gerâyidan "to incline  towards; to 
intend; to make for." The stem gerâ may be a variant of Mod.Pers. kil "bent, inclined" (k/g and l/r 
interchanges), from PIE base *klei- "to lean, incline," cognate with L. clinare  "to bend" (E. declination, 
inclination, etc.), Gk. klinein  "to cause to slope, slant, incline," Skt. sri- "to lean," O.Pers. ray-, Av. sray- 
"to lean," P.Gmc. *khlinen (Ger. lehnen, E. lean). 

objective 
  )%    
barâxti 
 
Fr.: objectif    

The lens or combination of lenses nearest the object in an optical instrument (telescope, microscope, 
camera).  
The primary mirror of  a reflecting telescope. 

From M.L. objectivus, from  object(us)  object + -ivus a suffix of  adjectives and nouns of adjectival 
origin expressing function, tendency, disposition. 

Barâxti, from bart   object + -i adj. suffix. 

objective grating 
  %  )%    
turi-ye barâxti 
 
Fr.: réseau-objectif    

A diffraction  grating placed over the aperture of a telescope in order to produce spectra of all the objects 
in the field of view. 

  objective;   grating. 

objective prism 
  	
    )%    
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manšur-e barâxti 
 
Fr.: prisme-objectif    

A dispersing prism placed in front of a telescope objective to produce spectra of all luminous objects in 
the field of view. 

  objective;   prism. 

objective probability 
  
  )%    
šavânâi-ye barâxti 
 
Fr.: probabilité  objective    

A probability  determined by the long-term frequency of an event; in contrast to subjective probability. 

  objective;   probability. 

objectivity 
  )%    
barâxtigi 
 
Fr.: objectivité    

The state or quality of being objective.  
Ability  to view things objectively.  
External reality. 

  objective +   -ity. 

oblate 
  )    
pax (#) 
 
Fr.: aplati    

Adjective meaning flattened, as  oblate spheroid. Opposed to   prolate. 

From L. ob- "toward"  + latus, abstracted from its opposite, prolatus "lengthened." 

Pax "oblate," of unknown etymology. 

oblate spheroid 
  $  )    
korevâr-e pax 
 
Fr.: sphéroïde aplati    

An ellipsoid produced by rotating an ellipse through 360° about its minor axis. Compare with   prolate 
spheroid. 

  oblate;   spheroid. 

oblateness 
  )    
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paxi (#) 
 
Fr.: aplatissement    

The property possessed by a round body that is flattened at the poles. 

Noun from   oblate. 

oblique 
  $    
yekvar (#) 
 
Fr.: oblique    

Neither perpendicular nor horizontal; having the axis not perpendicular to the base; slanting; sloping. 

From M.Fr. oblique, from  L. obliquus "slanting, sidelong, indirect,"  from ob "against" +  root of licinus 
"(of an ox whose corn tips are) bent upward," from PIE base *lei- "to bend, be movable." 

Yekvar, literally "slantingn to a side," from  yek-  one + var "side," variant bar "side; breadth; breast" 
(Mid.Pers. var "breast;" Av.  vouru "wide, broad, extended" (vourucašni- "looking far"),  related to varah- 
"breast;" cf. Skt. urú- "wide,  broad," úras- "breast;" Gk. eurus "wide, broad;" PIE base uer-, ueru-s"wide, 
broad"). 

oblique sphere 
    $    
sepehr-e yekvar 
 
Fr.: sphère oblique    

The celestial sphere when the circles parallel to the equator are cut obliquely by the horizon plane, which 
divides them into two unequal parts. In other words, the sphere when its axis is oblique to the horizon of 
the place. 

  oblique;   sphere. 

obliquity 
  $    
yekvari 
 
Fr.: obliquité    

General: The quality or state of being oblique.  
Astro.: The angle that a planet's rotational axis makes with its orbital plane. 

State noun of  oblique. 

obliquity of  the ecliptic 
  $       
yekvari-ye hurpeh 
 
Fr.: obliquité  de l'écliptique    

The angle between the planes of the Earth's equator and the ecliptic. Its present value is approximately 23° 
26'. The effects of precession and nutation cause it to change between extreme values of 21.5° and 24°.5 
over a period of approximately 41,000 years. 
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 obliquity;   ecliptic. 

oblong 
  $    
derâzak 
 
Fr.: oblong    

Elongated, usually from the square or circular form. 

Late M.E. oblonge, from L. oblongus "rather long," from ob- a prefix meaning "toward, to, on, over, 
against" + longus long. 

Derâzak, from derâz "long,"  length + -ak suffix. 

obscure 
  %    
tiré (#) 
 
Fr.: obscur    

Lacking in light or illumination; dark; dim; murky.  
Indistinct to the sight or any other sense.  
Not clear to the understanding; 

From O.Fr. obscur "dark, dim, not clear," from L. obscurus "covered over, dark, obscure," from ob "over" 
+ -scurus "covered," from PIE *(s)keu- "to cover, conceal;" from which derives also the term  sky. 

Tiré, from Mid.Pers. târag "dark, turbid," related to târik "dark," Mid.Pers. târig "dark," târ "darkness," 
Av. tara- "darkness," tarya- "dark," cf. Skt. támisrâ- "darkness, dark night," L. tenebrae "darkness," 
Hittite taš(u)uant- "blind," O.H.G. demar "twilight." 

obscurity 
  %    
tiregi (#) 
 
Fr.: obscurité    

The state or quality of being obscure. 

 obscure +  -ity. 

observability 
  
     
nepâhešpaziri 
 
Fr.: observabilité    

General: The character of something that can be observed. 
Astro.: The possibility that an object be observable at a particular time.  
Control theory: A measure for how well internal states of a system can be inferred by knowledge of its 
external outputs. 

From  observable +  -ity. 

observable 
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
 
     
nepâhidani, nepâhešpazir 
 
Fr.: observable    

Capable of being or liable to be observed.  
A quantity that can be measured.  
In quantum mechanics, a real dynamical variable whose eigenstates form a complete set. 

From   observe (v.) +   -able. 

observable universe 
  %  

 ~ 
     
giti-ye nepâhidani, ~ nepâhešpazir 
 
Fr.: univers observable    

The extent of the Universe that we can see with the aid of the largest telescopes. Its ultimate boundary is 
determined by the horizon size. 

  observable;   universe. 

observation 
  
 
    
nepâheš, nepâh 
 
Fr.: observation    

Act or instance of observing;   observe (v.). 

Verbal noun of   observe (v.). 

observational 
  
    
nepâheši 
 
Fr.: observationnel    

Pertaining to, or founded on observation, especially based on observation rather than theory. 

Adj. of    observation. 

observational astrophysics 
  )%$  
    
axtarfizik-e nepâheši 
 
Fr.: astrophysique observationnelle    

That part of astrophysics that is mainly concerned with the collection of observational data, in comparison 
with theoretical astrophysics 

  observational;   astrophysics. 

observational bias 
  $!   
    
varak-e nepâheši 

948
 
Fr.: biais  observationnel    

An error in observation arising from systematically favoring  brighter or weaker objects or some particular 
object morphologies; e.g.  Malmquist  bias. 

  observational;   bias. 

observational cosmology 
  $

   
    
keyhânšenâsi-ye nepâheši 
 
Fr.: cosmologie observationnelle    

The application of observational data to the study of the Universe as a whole. 

  observational;   cosmology. 

observational effect 
   C   
    
oskar-e nepâheši 
 
Fr.: effet observationnel    

A feature appearing in an observation, which is not intrinsic to the object observed, but is due to the 
inapproriate method used (e.g. limited angular resolution). 

  observational;   effect. 

observational error 
  
  
    
irang-e nepâheši 
 
Fr.: erreur  observationnelle    

The difference between a measured value of quantity and its true value. 

  observational;   error. 

observatory 
  
    
nepâhešgâh 
 
Fr.: observatoire    

A place or building equipped for making observations of astronomical, meteorological, or other natural 
phenomena, especially a place provided with a telescope for observing astronomical objects. 

From Fr. observatoire, from L. observa(re)   observe (v.) + -toire, from L. -torius,  from -tor  a suffix 
forming agent nouns + -ius adj. suffix. 

Nepâhešgâh, from nepâheš observation + -gâh suffix of place (O.Pers. gu-, Av. gtav-, gtu- "place, 
throne, spot" (Skt. gátu- "going, motion; free space for moving; place of abode," PIE *gwem- "to go, 
come"). 

observe (v.) 
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
    
nepâhidan 
 
Fr.: observer    
To watch carefully or note for a scientific or special purpose, e.g. to observe a star (astronomy), to observe 
the behavior of a patient (medicine, psychology), an animal (ethology, zoology), social groups 
(sociology), etc. 
From O.Fr. observer, from L. observare "watch over, look to, attend to, guard," from ob "over" + servare 
"to watch, keep safe," from PIE base *ser- "to protect;" cf. Av. har- "to guard, observe, pay attention to," 
haraiti "guards, keeps," hartar- "protector, watcher," harra- "guarding, protection," hra- "watched, 
guarded," Mod.Pers. zinhâr "beware!, mind!," Gk. heros "protector, hero." 
Note 1: Observation is the most important basis of empirical sciences. All theories rely on observation, 
and must finally be supported by observational evidence. Persian, in contrast to European languages, lacks 
a distinct term that recognizes observation as a conceptual premiss of sciences. In astronomy the Ar. rasad 
(&) is currently used, while in classical astronomical texts the Pers. pâyidan (
) is used mainly 
by prominent figures like Biruni and Tusi. However, the term rasad is never used for cases outside 
astronomy. The situation for other sciences is not clear. Often one resorts to the Ar. loanword mošâhedé 
"to look at each other," which lacks ability to form derivatives. Therefore, here we suggest a term that can 
be used in all fields of knowledge.  
 
Nepâhian, from ne- + pâhidan. The prefix ne- "down; into" (as in negâh "look, glance," negaristan "to 
view, look at," nešastan "to sit down," nemudan "to display") from O.Pers./Av. ni- "down, into;" cf. Skt. 
ni "down," nitaram "downward," Gk. neiothen "from below," cf. E. nether, O.E. niþera, neoþera "down, 
downwards, below, beneath," from P.Gmc. *nitheraz, Du. neder, Ger. nieder; PIE *ni- "down, below."  
The second component pâhidan, variants pâyidan, pâsidan "to watch, observe, look steadily;" Mid.Pers. 
pây- "to protect, guard;" Sogdian p'y "to observe, protect, watch over;" O.Pers. p- "to protect," pta- 
"protected;" Av. p- "to protect," pti "guards," nip(y)- (with ni-) "to watch, observe, guard," niptar- 
"protector, watcher," nipri- "protectress;" cf. Skt. p- "to protect, keep," tanû.p- "protecting the body," 
pa.p- "shepherd;" Gk. poma "lid, cover," poimen "shepherd;" L. pascere "to put out to graze," pastor 
"shepherd;" Lith. piemuo "shepherd;" PIE base *p- "to protect, feed."  
 
Note 2: Since pây-, pâyidan is used for  conserve (v.), we adopt the variant pâh-, pâhidan, which is 
extant in Lâri and Gerâši dialects; cf. Gilaki pâstan, pâssan "to guard, pay attention." In fact the 
interchange of phonemes h, i and s is not rare in Indo-European languages.  
 
Note 3: Examples of pâyidan "to observe" in astronomy, from Biruni's al-Tafhim (written c. 1029 A.D.) 
p. 313:   %.  % . 
p. 64:   %  
 .  
 
Note 4: As indicated above, nepâh- exists in Av. as nipy- "to watch, protect." 
observed 
  
    
nepâhidé 
 
Fr.: observé    
Pertaining to a value which has been measured, in contrast to one which is computed. 
Past participle of  observe (v.). 
observer 
  

 
 
    
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nepâhandé, nepâhešgar, nepâhgar 
 
Fr.: observateur    

Someone or something that observes.  
Idealized person or piece of equipment, often hypothetical, that measures relevant properties of a physical 
system. 

Agent noun, from   observe (v.) +   -or. 

observer's cage 
  #     
 ~ 

    
qafas-e nepâhgar, ~ nepâhandé 
 
Fr.: cage d'observateur    

A place located either at the top of the tube of a large telescope from where one observes or at the back of 
the tube where instruments are attached to the Cassegrain focus. 

  observer; cage from O.Fr. cage from L. cavea "hollow  place, enclosure for animals," related to cave. 

Qafas "cage;" nepâhgar, nepâhandé observer. 

observing report 
    
    
gozâreš-e nepâheš 
 
Fr.: rapport  d'observations    

A written report provided  by a visiting astronomer to the observatory describing how his/her observing 
run has been carried out. 

Observing, noun of   observe (v.);  report. 

observing run 
    
    
dâv-e nepâheš 
 
Fr.: période d'observation    

A period of telescope time for observations allocated to a science project. 

Observing, noun of   observe (v.);  run. 

observing slit 
  $  
 ~  
    
šekâf-e nepâheš, ~ gonbad 
 
Fr.: fente d'observation    

The long opening in the dome of a telescope through which observation is conducted. 

Observing, noun of   observe (v.);  slit. 

obtuse angle 
        
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zâviye-ye bâz (#) 
 
Fr.: angle obtus    

An angle whose measure is greater than 90° and less than 180°. 

Obtuse, from M.Fr. obtus (fem. obtuse), from L. obtusus "blunted, dull," p.p. of  obtundere "to beat 
against, make dull," from ob "against" + tundere "to beat," from PIE *(s)tud-  "to beat, strike, push, thrust;" 
  angle. 

Zâviyé  angle; bâz "open," from Mid.Pers. abâz-, apâc-, O.Pers. apa- [pref.] "away, from;" Av.  apa- 
[pref.] "away, from,"  apaš [adv.] "towards the back;" cf. Skt. ápñc "situated behind." 

occultation 
  
    
forupušân 
 
Fr.: occultation    

The blocking of light  from one astronomical object, such as a star, by another object, such as the Moon or 
an asteroid, that passes in front of it. Also, the period of time for which this blocking takes place.  
grazing occultation;   eclipse. 

M.E. from L.  occultation- "a hiding,"  from occultat(us),  p.p. of occultare "to conceal, keep something 
hidden," frequentative of occulere "to cover over, conceal," from ob "over"  + a verb related to celare "to 
hide," from PIE base *kel- "to conceal." 

Forupušân, from foru- "down,  downwards; below; beneath" (Mid.Pers. frôt "down, downwards;"  O.Pers. 
fravata "forward, downward;"  cf. Skt. pravát-  "a sloping path, the slope of a mountain") + pušân p.pr. of 
pušândan, accusative of pôšidan, pôš- "to cover; to wear" (related to pust "skin, hide;" Mid.Pers. pôst; 
O.Pers. pavast- "thin clay envelope used to protect unbaked clay tablets;" Skt. pavásta- "cover," Proto-
Indo-Iranian *pauast- "cloth"). 

occupation 
  qb!d    
hageš 
 
Fr.: occupation    

The act of occupying; the state of being occupied. 

Verbal noun of   occupy (v.). 

occupied level 
  %  V_b!d    
tarâz-e hagidé 
 
Fr.: niveau occupé    

The energy level adopted by a particle, atom, or molecule under quantum mechanical laws. 

Occupied, p.p. of   occupy (v.);   level. 

occupy (v.) 
  
V_b!d    
hagidan 
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Fr.: occuper    

To take or fill  up (space, time); to take possession and control of a place. 

From O.Fr. occuper, from L. occupare "take over, seize, possess, occupy," from ob "over" + intensive 
form of capere "to grasp, seize, take;" PIE base *kap- "to grasp" (cf. Skt. kapati "two handfuls;"  Gk. 
kaptein "to swallow,"  O.Ir. cacht "servant-girl,"  literally  "captive;" Goth. haban "have, hold;"  O.E. 
habban "to have, hold," probably Mod.Pers. qâp-, qâpidan "to seize;" Av. haf-, hap- "to  keep, observe." 

Hagidan, from dialectal Pers.: Šahmirzâdi hâgetan, Saraxsi hagiton, Tabari hâytan, haytan, Semnâni 
hâtan, Gilaki hâgitan, Lâsgardi agiton, degiton "to  occupy;" maybe related to Av. haz- "to occupy;" Skt. 
sah- "to overcome, be victorious, prevail," saha- "victory,"  sahate "overcomes, masters;" Gk. ekhein "to 
have, hold;" PIE base *segh- "to have, to hold." 

ocean 
  #
    
oqyânus (#) 
 
Fr.: océan    

The intercommunicating body of salt water occupying the depressions of the Earth's surface, or one of its 
major primary subdivisions, bounded by the continents, or the equator, and other imaginary lines. A sea is 
subdivision of an ocean. the vast body of salt water that covers almost three fourths of the earth's surface. 

M.E. ocean(e), from O.Fr. occean, from L. oceanus, from Gk. okeanos "the great river or sea surrounding 
the disk of the Earth, as opposed to the Mediterranean," of unknown origin. Personified as Oceanus, son of 
Uranus and Gaia and husband of Tethys. 

Oqyânus, from Ar., ultimately  from Gk., as above. 

oceanography 
  #

    
oqyânus-šenâsi (#) 
 
Fr.: océanographie    

The study of the ocean, embracing and integrating all knowledge pertaining to the ocean's physical 
boundaries, the chemistry and physics of sea water, and marine biology. 

  ocean +   -graphy. 

Oqyânus ocean + -šenâsi  -logy. 

Ockham's razor 
  ?   $	    
ostare-ye Ockham (#) 
 
Fr.: rasoir  d'Ockham    

The notion that any hypothesis should be stripped of all unnecessary assumptions. If two hypotheses fit 
the observations equally well, the one that makes the fewest assumptions should be chosen. 

The doctrine was formulated by William  of Ockham (c.1288-c.1347), an English Franciscan friar and 
scholastic philospher. Razor from O.Fr. rasour "a razor," from raser "to  scrape, shave." 

953
Ostaré "razor," from sotordan "to  shave, erase, remove;" Mid.Pers. ôstarak "removed, shaved," ôstârišn 
"wiping, shaving;"  cf. Khotanese ustar- "to remove," Sogdian (prefixed *pari-)  prtr-  "to wipe off,  dry up," 
from Proto-Iranian *us-tar-  "to remove, wipe off." 

octa-, oct- 
  %- $%- $%-    
hašt-, octa-, oct- 
 
Fr.: octa-, octo-, oct-    

A prefix meaning eight. 

From L. octo, Gk. okto, cognate with Pers. hašt, as below. Skt. asta, Goth. ahtau, O.E. eahta (see eight). 

Hašt "eight," from  Mid.Pers. hašt, O.Pers.*aštahva- "eighth;" Av. ašta; cf. Skt. ast; Ossetic ast; 
(Buddhist) Sogdian 'št; Gk. okto, L. octo (Fr. huit;  Sp. ocho); P.Gmc. *akhto(u) (O.E. eahta, æhta, E. 
eight, O.N. atta, Ger. acht, Goth. ahtau); PIE base *oktô(u).  
Octa-, oct, loaned Gk. forms, as above. 

octad 
  $%    
oktâd 
 
Fr.: octade    

A group of eight units or figures.  
Chemistry: An element, atom, or group having a valence of eight. 

From Gk. oktad- (stem oktás) "group of eight," from  okt-  oct- + -ad a prefix denoting a group or unit 
comprising a certain number, sometimes of years (e.g. dyad; triad). 

octagon 
  % %    
haštbar, haštguš (#) 
 
Fr.: octogone    

A polygon having eight angles and eight sides. 

From L. octagonos, from Gk. oktagononos "eight-angled," from okta-   octa-, oct- "eight" + gonia 
"angle," related to gony "knee," L. genu "knee," cuneus "a wedge;" Av. žnu- "knee;" Mod.Pers. zânu 
"knee," Skt. janu- "knee," kona- "angle, corner;" PIE base *g(e)neu-, see below. 

Haštbar "eight-sided," from  hašt "eight,"   octa-, oct- + bar  "side; breadth; breast" (Mid.Pers. var 
"breast;" Av. vouru "wide,  broad, extended" (vourucašni- "looking far"), related to varah- "breast;" cf. 
Skt. urú- "wide, broad," úras- "breast;"  Gk. eurus "wide, broad;" PIE base uer-, ueru-s"wide, broad"); 
haštguš, from hašt,  octa-, oct-, + guš "corner, angle," Mid.Pers. gošak "corner." 

octahedron 
  %    
haštruyé 
 
Fr.: octaèdre    

A geometric solid with  eight sides. 
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From Gk. oktaedron "eight-sided,"   octa-, oct-;  + -hedron combining form meaninig "face,"  from Gk. -
edros "having sides, -sided," from (h)edr(a) "seat, face of a geometrical form" + -os adj.suffix. 

Haštruyé "eight-faced," from hašt "eight,"    octa-, oct- + ruyé "face, surface," from ru(y)  "face, surface; 
aspect; appearance," variant rox (Mid.Pers. rôy, rôdh "face;" Av. rao
a-  "growth,"  in plural form 
"appearance," from raod- "to grow, sprout, shoot;" cf. Skt. róha- "rising,  height"). 

Octans 
  %$
    
Haštakân (#) 
 
Fr.: Octant    

The Octant. A faint and obscure constellation, at 21h right ascension, 80° south declination, containing the 
south celestial pole. Its star Sigma Octantis is the closest naked-eye star to the pole, but it is so faint 
(magnitude 5.47) that it is practically useless as a polar star for navigation purposes. Abbreviation: Oct; 
Genitive: Octantis. It was introduced by the French astronomer Nicolas Louis de Lacaille (1713-1762). 

From L.L. octans "eighth part of a circle,"  from   octa-, oct- +  -ans, as in quadrans;  quadrant. 

Haštakân  octant. 

octant 
  %$
    
haštakân (#) 
 
Fr.: octant    

Portion of a circle cut off by  an arc and two radii at 45°, one-eighth of the area of a circle. 

From L.L. octans "eighth part of a circle,"  from   octa-, oct- +  -ans, as in quadrans;  quadrant. 

Haštakân, from haštak "one-eigth," from hašt "eight"  (Mid.Pers. hašt, O.Pers.*aštahva- "eighth;" Av. 
ašta; cf. Skt. ast; Ossetic ast; (Buddhist) Sogdian 'št; Gk. okto, L. octo (Fr. huit; Sp. ocho); P.Gmc. 
*akhto(u) (O.E. eahta, æhta, E. eight, O.N. atta, Ger. acht, Goth. ahtau); PIE base *oktô(u) + -ak, 
contraction of yak "one," (Mid.Pers. êwak (Proto-Iranian *aiua-ka-);  O.Pers. aiva- "one, alone;" Av. 
auua- "one, alone" (cf. Skt. éka- "one, alone, single;" Gk. oios "alone, lonely;" L. unus "one;" E. one) + -
ân nuance suffix. 

octave 
  $%    
octâv (#) 
 
Fr.: octave    

The interval between two musical notes, the fundamental components of which have frequencies in the 
ratio two to one. 

M.E., from O.Fr. otaves, from L.  octava feminin of octavus, from   octa-, oct-  + -avus adj. suffix. 

Octâv, loan from Fr. as above. 

octet 
  %    
haštâyé 
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Fr.: octet    

General: A group or series of eight.  
Chemistry: A stable group of eight electrons which constitutes the outer electron shell of an atom of an 
inert gas (except helium whose only electron shell contains two electrons). 

From   oct-, octa- + -et, as in duet. 

Haštâyé, from haštâ "eightfold" +  (y)é nuance suffix, as in dotâyé doublet. 

octuple 
  %    
haštâyi (#) 
 
Fr.: octuple    

Eightfold; eight times as great. 

L. octuplus, from octu- variant (before labials) of    oct- octa- + -plus "fold,"  from  base of plicare "to 
fold, twist." 

Haštâyi, from hašt "eight,"    oct- octa- + -tâyi, from  tâ "fold,  plait, ply; piece, part," also a multiplicative 
suffix; Mid.Pers. tâg "piece, part." 

ocular 
  -	  
    
cašmi, didgâni 
 
Fr.: oculaire    

Of, pertaining to, or for the eyes.  
Optics: An alternative term for eyepiece. 

From L. ocularis "of  the eyes," from oculus "eye," from PIE base *okw- "to see;" cf; Av. aši- "(both) 
eyes;" E.  eye. 

Cašmi, related to cašm "eye" (Mid.Pers. cašm, Av. cašman- "eye," kas- "to look," from prefix - + Proto-
Iranian *kas- "to look,  appear," cf. Skt. cáksus- "seeing"); didgâni, related to didgân "eyes," plural of didé 
"eye," from didan "to  see" (Mid.Pers. ditan "to see, regard, catch sight of, contemplate, experience;" 
O.Pers. d- "to see;" Av. d(y)- "to see," didti "sees;" cf. Skt. dh- "to perceive, think, ponder; thought, 
reflection, meditation," ddhye; Gk. dedorka "have seen"). 

odd 
  %#    
tâq 
 
Fr.: impair    

Of a number, not divisible by two.  
A function such as f(x) with the property that f(-x) =  - f(x) for any value of x;  e.g. sin(x). 

From M.E. odde, from O.N. oddi "odd  (number)." 

Tâq, related to tak "single, alone", from Mid.Pers. tak, tâg "single, alone," maybe related to tâi, tâ "unit, 
piece." 
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odd-even nucleus 
  %  %#-%    
haste-ye tâq-joft 
 
Fr.: noyau impair-pair    

Nucleus which contains an odd number of protons and an even number of neutrons. 

  odd;   even;   nucleus. 

odd-odd nucleus 
  %  %#-%#    
haste-ye tâq-tâq 
 
Fr.: noyau impair-impair    

Nucleus which contains an odd number of both protons and neutrons. 

  odd;   nucleus. 

oersted 
   V?     
oersted (#) 
 
Fr.: oersted    

The unit of magnitude of magnetic field strength or magnetic intensity in c.g.s. units, i.e. the force in 
dynes which a unit magnetic pole would experience at any point in a magnetic field. 

In honor of Hans Christian Ørsted (1777-1851), the Danish physicist and philosopher, who was the first to 
notice the interaction of electric current and the magnetic needle (1819) thereby initiating the study of 
electromagnetism. 

Of star 
  % fO    
setâré-ye Of 
 
Fr.: étoile Of    

An O type star (  O star) with  emission lines, mainly of helium (He II  4686) and strong nitrogen (N III 
4634-4641) in its spectrum. Other related types with particular charactersitics are: O(f), O((f)), Of*,  O(f*), 
O((f*)),  Of+. 

The letters Oa-Oe were used in the original Harvard classification to denote various types of Wolf-Rayet 
and OB spectra. Therefore Of was the next available when Plaskett and Pearce (1931) wished to 
distinguish O-type spectra with selective emission in N III 4634-40-42 and He II  4686. In his thesis, Nolan 
R. Walborn (1971), expanded this notation to ((f)), (f), and f to describe the progression from strong 4686 
absorption, through weakened/absent, to emission, respectively, correlated with increasing N III emission 
strength, and subsequently showed that it is a luminosity sequence -- the first such for stars earlier than 
O9. Thus, he removed Of stars from the peculiar category, and established them as the normal O-type 
supergiants;  star. 

off- 
  -    
ap- 
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Fr.: hors    

Away from a place. 

An emphatic form of O.E. of unstressed form of æf "away, away from," from P.Gmc. *af-  (cf. O.N. af, 
O.Fris. af, of "of,"  Du. af "off,  down," Ger. ab "off,  from, down"), Av.  and O.Pers. ap "away from, 
from," as below. 

Ap-, from apâ-, from Av.  and O.Pers. ap "away from, from;" cf. Skt. apa "away, off;"  L. ab- "from, 
away;" Hittite  appa; Gothic af-; Ger. ab-; E. of, as above; PIE base *apo- "off, away" 

off-axis optical system 
  	
  
$  -    
râžmân-e nurik-e ap-âsé 
 
Fr.: système optique hors axe    

An optical system in which the optical axis of the aperture is not coincident with the mechanical center of 
the aperture. 

  off;   axis;   optical;    system. 

off-line 
  -%
 -)"    
ap-tân, ap-xatt 
 
Fr.:    

Of computers, operating independently of, or disconnected from, an associated computer. 

  off;   line. 

off-source observation 
  
  -)
    
nepâheš-e ap-xan 
 
Fr.: observation hors source    

An observation when the telescope is pointed away from the source in order to measure the sky 
background contribution. 

  off-;   source;   observation. 

offset 
  -
    
apneh 
 
Fr.: décalage    

A shift in  the pointing position of a telescope with respect to a reference position.  
CCD cameras: Another term for the   bias.  
Surveying: A short distance measured perpendicularly from a main survey line. 

  off- +   set. 
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Ap-  off-; + neh present stem of nehâdan "to place, put; to set" Mid.Pers. nihâtan; Av. ni- "down; into" 
(cf. Skt. ni "down,"  nitaram "downward;"  Gk. neiothen "from  below;" P.Gmc. *nitheraz  (O.S. nithar, 
O.N. niðr, O.Fris. nither,  Du. neder, Ger. nieder; O.E. niþera, neoþera "down, downwards, below, 
beneath, E. nether; PIE *ni- "down, below") +  dâ- "to put; to establish; to give," dadâiti  "he gives;" cf. 
Skt. dadâti "he gives;" Gk. didomi "I  give;"  L. do "I  give;" PIE base *do- "to give." 

offset guiding 
    -
    
râhbord-e apneh 
 
Fr.: guidage décalé    

Guiding an astronomical exposure on a star, when the object of interest is nearby, but invisible. 

  offset;   guiding. 

OH 
  OH    
OH 
 
Fr.: OH    

1) A Hydroxyl  radical formed by abstraction of a hydrogen atom from water.  
2) An OH group within  a molecule. 

From   hydro- + ox(y)- a combining form  meaning "sharp, acute, pointed, acid," used in the formation of 
compound words, from Gk, oxys "sharp, keen, acid" + -yl a suffix used in the names of chemical radicals, 
from Fr. -yle, from Gk.  hyle "matter, substance." 

OH line 
  rj HO    
xatt-e OH 
 
Fr.: raie  de OH    

Emission or absorption lines on an electromagnetic spectrum generated by hydroxyl,  OH molecules. At 
present, four principal lines are known in the radio domain at frequencies of 1612, 1665, 1667, and 1720 
MHz, or wavelengths of approximately 18 centimeters. 

  OH;   line. 

OH maser 
   s_i HO    
meyzer-e OH 
 
Fr.: maser OH    

A   maser phenomenon created by  OH molecules with charactersitic   OH lines. OH masers are 
detected towards a variety of astronomical environments, including massive star formation regions and 
evolved late-type stars. 

  OH;   maser. 

OH source 
  tj HO ($)    
xan-e OH (hidroksil) 
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Fr.: source OH    

An astronomical source emitting microwave radiation characteristic of the hydroxyl OH  molecule, 
especially one showing a maser effect. OH sources are found in molecular clouds in interstellar medium 
and in the cool envelopes of evolved stars. 

OH, chemical compound hydroxyl;   source. 

OH/IR star 
  % HO/ )    
setâre-ye OH/forusorx 
 
Fr.: étoile OH/IR    

An evolved Mira-type  star which is associated with strong OH maser and strong infrared (IR) emission 
from the surrounding shell of warm gas and dust. 

  OH;   infrared;    star. 

ohm 
  kd    
ohm (#) 
 
Fr.: ohm    

A unit of electrical  resistance equal to that of a conductor in which a current of one ampere is produced by 
a potential of one volt across its terminals. 

Named after Georg Simon Ohm (1789-1854), the German physicist who discovered the law which bears 
his name. 

Ohm's law 
  
'[>u kd    
qânun-e Ohm (#) 
 
Fr.: loi  d'Ohm    

The ratio of the potential difference between the ends of a conductor and the current flowing in the 
conductor is constant. This ratio is termed the resistance of the conductor. 

  ohm;   law. 

ohmic dissipation 
   >?v Ywd    
eftâl-e ohmi 
 
Fr.: dissipation  ohmique    

A loss of electric energy due to conversion into heat when a current flows through a resistance. Same as 
ohmic loss.  
In plasma physics, the energy released by charged particles as they make collisions with other particles. 

  ohm;   dissipation. 

Olbers' paradox 
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  qj>m xf    
pârâdaxš-e Olbers (#) 
 
Fr.: paradoxe d'Olbers    

The puzzle of why the night sky is not as uniformly bright  as the surface of the Sun if, as used to be 
assumed, the Universe is infinitely large and filled uniformly  with stars. It can be traced as far back as 
Johannes Kepler (1571-1630), was discussed by Edmond Halley (1656-1742) and Philippe Loys de 
Chéseaux (1718-1751), but was not popularized as a paradox until Heinrich Olbers took up the issue in the 
nineteenth century. This paradox has been resolved by the Big Bang theory. In a Universe with a 
beginning, we can receive light only from that part of the Universe close enough so that light has had time 
to travel from there to here since the Big Bang. Thus, even if space extends infinitely far, only a limited 
region, and a limited number of stars, are visible to us. And the accumulated light from this limited 
number of stars is not sufficient to spoil the darkness of the night sky. 

Formulated in 1826 by Heinrich Wilhelm  Olbers (1758-1840), German physician and amateur 
astronomer, who discovered the asteroids Pallas and Vesta as well as five comets;  paradox. 

old 
  $
     
kohan (#), pir (#) 
 
Fr.: vieux    

Of an astronomical object, having existed as specified with relation to younger or newer objects of the 
same category; e.g.  old star. 

From M.E., from O.E. eald, ald;  cf. Du. old, Ger. alt, Goth. altheis;  akin to O.N. ala "to nourish." 

Kohan "old, ancient," kohné "worn;"  Mid.Pers. kahwan "old, aged, worn;" pir;  Mid.Pers. pir "old,  aged, 
ancient;" Av. parô (adv.) "before,  before (of time), in fron  (of space); cf. Skt. puáh, combining form of 
puras "before (of time and place), in front, in advance." 

old star 
  % $
 $
% %     
setâre-ye kohan (#), kohan-setâré (#), setâre-ye pir (#) 
 
Fr.: vielle  étoile    

A member of a population of stars that, according to stellar evolution theories, are almost as aged as the 
galaxy in which it  resides. 

  old;   star. 

olivine 
  
    
olivin (#) 
 
Fr.: olivine    

A silicate mineral of magnesium (Mg2SiO4) and iron (Fe2SiO4,) found commonly in basalt and in 
carbonaceous chondrites. 

From Ger. Olivin, from  olive, because of its olive-green to gray-green color, + -in equivalent to -ine a 
noun suffix used in chemical and mineralogical nomenclature. 
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Olympus Mons 
   'l 'ei'f    
kuh-e Olumpos 
 
Fr.: Olympus Mons    

The highest peak on Mars, and the largest volcano in the solar system. It rises to a height of 27 kilometres 
above the datum level selected on the basis of atmospheric pressure.This gigantic shield volcano, 700 
kilometres across, is similar in nature to volcanoes on Earth but its volume is at least fifty times greater 
than its nearest terrestrial equivalent. 

From L. Mons  mountain + Olympus, from Gk. Olympos a mountain (2966 m) in north-east Greece, on 
the boundary between Thessaly and Macedonia, mythical abode of the greater Grecian gods. 

Omega (A) Centauri 
   >bi $
%6    
Omegâ Kentawros 
 
Fr.: Omega centauri    

The largest and most luminous globular cluster associated with the Milky Way Galaxy. Omega Centauri is 
located about 18,300 light-years away and contains several million old stars. The stars in its center are so 
crowded that they are believed to be only 0.1 light-year away from each other. It is about 12 billion years 
old. Omega Centauri was first listed in Ptolemy's catalog nearly two thousand years ago. In 1677 Edmond 
Halley reported it as a nebula, and in the 1830s John Herschel was the first to correctly identify it as a 
globular cluster. Also called NGC 5139. 

Omega, Gk. alphabet letter; Centauri Centaurus. 

Omega Nebula 
   y_i >bi    
miq-e omegâ 
 
Fr.: nébuleuse Omega    

An H II  region located in the rich starfields of the Sagittarius area of the Milky Way. Its distance from the 
Earth is between 5,000 and 6,000 light-years and spans some 15 light-years in diameter. Its other 
designations are: Swan Nebula, Messier 17, and NGC 6618. 

Omega, Gk. alphabet letter;  nebula. 

Omicron (o) Ceti 
   
C_i $%    
Omikron (o) Ketus 
 
Fr.: Omicron  Ceti    

Another name for   Mira. 

Omicron, Gk. alphabet letter; Ceti  Cetus. 

on 
  -    
bar (#) 
 
Fr.: sur    
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Adverb, used as prefix denoting "in, into, onto; toward; with  continuous activity,"  etc. 

O.E. on, variant of an "in, on, into,"  from P.Gmc. (cf. Du. aan, Ger. an, Goth. ana "on, upon"), from  PIE 
base *ano "on" (cf. Av.  ana "on," Gk. ana "on, upon," L.  an-, O.C.S. na, Lith. nuo "down from"). 

Bar "on; up; upon; in; into;  at; forth; with;  near; before; according to" (Mid.Pers. abar; O.Pers. upariy 
"above; over, upon, according to;" Av. upairi  "above, over," upairi.zma- "located above the earth;" cf. 
Gk. hyper- "over, above;" L. super-; O.H.G. ubir  "over;"  PIE base *uper "over"). 

on-line 
  -%
 -)"    
bar-tân, bar-xatt 
 
Fr.: en ligne    

The state when two or more devices are directly connected and are communicating efficiently.  
Of computers, operating under the direct control of, or connected to, a main computer. 

  on;   line. 

on-line reduction 
  >d -%
 ~ -)"    
bâzhâzeš-e bar-tân, ~ bar-xatt 
 
Fr.: réduction  enligne    

Preliminary reduction of observational data at a telescope simultaneously with their acquisition. 

  on-line;   reduction. 

on-source observation 
  qd>e[ -)
    
nepâheš-e bar-xan 
 
Fr.: observation sur la source    

In comparison with   off-source observation, an observation which is concerned with the source itself. 

  on-;   dource;   observation. 

one 
  $    
yek (#) 
 
Fr.: un    

Being or amounting to a single unit or individual  or entire thing, item, or object rather than two or more; a 
single. 

O.E. an, from P.Gmc. *ainaz (cf. O.N.  einn, Dan. een, O.Fris. an, Du. een, Ger. ein, Goth. ains), PIE base 
*oinos, cognate with Pers. yek, as below. 

Yek "one, alone," from Mid.Pers. êwak (Proto-Iranian *aiua-ka-); O.Pers. aiva- "one, alone;" Av. auua- 
"one, alone;" cf. Skt. éka- "one, alone, single;" Gk. oios "alone, lonely;" L.  unus "one;" E. one. 

one-to-one correspondance 
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  	'?m $--$    
hampatvâzi-ye yek-be-yek 
 
Fr.: correspondance un à un    

A relationship between two distinct sets of elements such that every member of the first set can be paired 
with a unique element in the second set; and every member of the second set can be paired with a unique 
element in the first set. Two sets so related are said to be isomorphic. 

  one;   correspondance. 

Oort cloud 
    %    
abr-e Ort (#) 
 
Fr.: nuage de Oort    

The vast cloud of comets between about 50,000 and 100,000 astronomical units out from the Sun that is 
the reservoir of long-period comets entering the inner solar system. 

Named after Jan Hendrik Oort (1900-1992), a Dutch astronomer who made major contributions to our 
knowledge of the structure and rotation of the Milky Way  Galaxy;   cloud. 

Oort limit 
   Vz %    
hadd-e Oort 
 
Fr.: limite  de Oort    

1) The upper limit for the density of all  matter in the plane of the Galaxy near the Sun's locality, as 
calculated from the velocities and distribution of stars in relation to the gravitational field  of the Galactic 
disk. The value is 0.14 solar masses per cubic parsec, or 9.5 x 10-24 g cm3.  
2) The outer boundary of the  Oort  cloud. The current estimate is about 100,000 astronomical units 
from the Sun, which is approximately one third of the distance to the nearest star (Alpha Centauri). 

  Oort cloud;    limit. 

Oort's constants 
  >d>=>m %    
pâyâhâ-ye Oort 
 
Fr.: constantes de Oort    

Two parameters, denoted A and B, that describe the major features of our Galaxy's differential rotation in 
the Sun's neighbourhood. A is one-half of the shear and equal to +14.4 ± 1.2 km s-1 kpc-1, and B, one-half 
of the vorticity,  equal to -12.0 ± 2.8 km s-1 pc-1. 

  Oort cloud;    constant. 

opacity 
  $    
kederi (#) 
 
Fr.: opacité    
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General: The state or quality of being opaque.  
Astro.: A measure of the absorption of photons on their way from the stellar center to the surface. Opacity 
depends upon the frequency of the radiation, the density, the chemical composition, and the 
thermodynamic state of the gas. 

From Fr. opacité, from L. opacitatem (nom. opacitas) "shade, shadiness," from opacus "shaded, dark, 
opaque." 

Kederi, from keder "opaque," from Ar.  kader + -i suffix  forming nouns from adjectives. 

opaque 
  $    
keder (#) 
 
Fr.: opaque    

General: Not permitting a radiation to pass through.  
Meteo.: A condition where a material, such as a cloud, blocks the passage of radiant energy, especially 
light. 

Adj. form  of   opacity. 

open 
      
bâz (#) 
 
Fr.: ouvert    

Not closed.  
Math.:   open interval;    open set. 

O.E. open "not closed down, raised up," also "uncovered, bare; plain, evident," related to up; from P.Gmc. 
*upana (cf. O.N. opinn, Swed. öppen, Dan. aaben, O.Fris. epen, O.H.G. offan "open"), from PIE *upo "up 
from under, over;" cf. L.  sub; Gk. hypo; O.Pers. up (prep.) "under, with;" Av. up, upa (prep.; prevb) 
"towards, with, on, in;"  Mod.Pers. bâ "with,"  from abâ; Skt. úpa (adv., prevb., prep.) "towards, with, 
under, on." 

Bâz "open," from Mid.Pers. abâz-, apâc-, O.Pers. apa- [pref.] "away, from;" Av.  apa- [pref.]  "away, 
from," apaš [adv.] "towards the back;" cf.  Skt. ápñc "situated behind." 

open cluster 
  )     
xuše-ye bâz (#) 
 
Fr.: amas ouvert    

A loose grouping of dozens or hundreds of young stars distributed in a region a few light-years across. 
Open clusters are relatively young, typically containing many hot, highly luminous  stars. They are located 
within the disk of the Galaxy, whence their older name Galactic clusters. 

  open;   cluster. 

open interval 
   V[     
andarvâr-e bâz 
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Fr.: intervalle  ouvert    

An interval that does not include its two endpoints. 

  open;   interval. 

open set 
   bWd     
hangard-e bâz 
 
Fr.: ensemble ouvert    

A set consisting of points having neighborhoods wholly contained in the set, as the set of points within a 
circle. 

  open;   set. 

open space 
  >{v     
fazâ-ye bâz (#) 
 
Fr.: espace ouvert    

In cosmology, a space of infinite volume and without any boundary. 

  open;   space. 

open Universe 
  Y?_(     
giti-ye bâz (#) 
 
Fr.: Univers ouvert    

A Freidmann-Lemaître cosmological model in which space is infinite and of negative curvature or 
Euclidean, and which expand forever. 

  open;   universe. 

operate (v.) 
  
    
âpâridan 
 
Fr.: opérer    

To function or work;  to make something function or work. 

From L. operari  "to work, labor,"  L. opus "a work, labor, exertion," Av.  *pah-, *apah- "to  do, operate," 
see below," Skt. ápas- "work, action, religious act;" O.H.G. uoben "to start work, to practice, to honor;" 
Ger. üben "to exercise, practice;" Du. oefenen; O.E. æfnan "to perform, work, do," afol "power"); PIE 
base *op- "to work, perform." 

Âpâridan, from âpâr-,  from Av.  *p(ah)- "to do, operate," as above, + suffix -ar (as in vadar- "weapon," 
zafar- "jaw,"  bavar- "thousand," and so on), shifted to -âr, + -idan suffix of infinitives.  The Av. *pah- 
"to do, operate," is extant in Mod.Pers. xub "good;" Mid.Pers. hwp, xub "good;" from Av.  huupah- 
"doing good work, masterly," from  huu-, hv- "good"   eu- + pah- "work, deed," hauuapanha- 
"creativity;"  cf. Skt. sv-ápas- "doing good work, skilful;"   PIE base *op-, as above. 
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operation 
      
âpâreš 
 
Fr.: opération    

General: An act or instance, process, or manner of functioning or operating.  
Math.: 1) A mathematical process, as addition, multiplication, or differentiation.  
2) The action of applying a mathematical process to a quantity or quantities.  
Computers: An action resulting from a single instruction. 

Verbal noun of   operate (v.) 

operational 
      
âpâreši 
 
Fr.: opérationnel    

Pertaining to a process or series of actions for achieving a result. 

Adj. of    operation. 

operational calculus 
  |=>wv     
afmârik-e âpâreši 
 
Fr.: calcul  opérationnel    

A method of mathematical analysis which in many cases makes it possible to reduce the study of 
differential operators, pseudo-differential operators and certain types of integral operators, and the solution 
of equations containing them, to an examination of simpler algebraic problems. It is also known as 
operational analysis. 

  operational;    calculus. 

operator 
      
âpârgar 
 
Fr.: opérateur    

Math.: Something that acts on another function to produce another function. In linear algebra an 
"operator" is a linear operator. In calculus an "operator" may be a differential operator, to perform 
ordinary differentiation,  or an integral operator, to perform ordinary integration. 

From   operate (v.); +   -or. 

Ophelia 
   >_gv    
Ofeliyâ (#) 
 
Fr.: Ophélie    
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A small satellite of   Uranus,  the second nearest to the planet, discovered from the images taken by the 
Voyager 2 spacecraft in 1986. Also denoted Uranus II, it has a diameter of 32 km. Ophelia is one of the 
two   shepherd moons that keep the planet's Epsilon ring, the other being  Cordelia. 

Ophelia is the daughter of Polonius in Shakespeare's Hamlet. 

Ophiuchus 
  	    
Mâr-afsâ (#) 
 
Fr.: Ophiuchus    

The Serpent Holder. An extensive constellation located in the equatorial regions of the sky at about 17h 
20m right ascension, 5° south declination. Although this constellation is not part of the zodiac, the Sun 
passes through it in December each year. Ophiuchus contains five stars of second magnitude and seven of 
third magnitude. Other designations: Serpent Bearer, Serpentarius. Abbreviation: Oph, genitive: 
Ophiuchi. 

L. Ophiuchus, from Gk. ophioukhos "holding  a serpent," from ophis "serpent" + echein "to hold, have, 
keep." The most recent interpretation is that the figure represents the great healer Asclepius, a son of the 
god Apollo, who learned the secrets of keeping death at bay after observing one serpent bringing another 
healing herbs. To prevent the entire human race from becoming immortal under Asclepius' care, Zeus 
killed him  with a bolt of lightning,  but later placed his image in the heavens to honor his good works. 

Mâr-afsâ "a tamer or charmer of serpents; one who cures the snake-bitten by incantation," from mâr 
"snake, serpent" (Mid.Pers. mâr "snake;" Av. mairya- "snake, serpent") + afsâ agent noun of afsâyidan, 
from afsun "incantation" (Mid.Pers. afsôn "spell, incantation,"  afsûdan, afsây- "to enchant, protect by 
spell"). 

Oppenheimer-Volkoff  limit 
   Vz  w=>nWm-'Cf    
hadd-e Oppenheimer-Volkoff 
 
Fr.: limite  d'Oppenheimer-Volkoff    

The upper bound to the mass of a neutron star, the mass beyond which the pressure of neutron degenerate 
matter is not capable of preventing the gravitational collapse which will lead to the formation of a black 
hole. Modern estimates range from approximately 1.5 to 3.0 solar masses. The uncertainty in the value 
reflects the fact that the equations of state for extremely dense matter are not well-known. 

Named after Robert Oppenheimer (1904-1967), an American theoretical physicist, and George Volkoff 
(1914-2000), a Canadian physicist, who first calculated this limit. Oppenheimer is widely known  for his 
role as the scientific director of the Manhattan Project, the World War II effort  to develop the first nuclear 
weapons at the secret Los Alamos laboratory in New Mexico;  limit. 

opposition 
  %
    
pâdistân 
 
Fr.: opposition    

1) The position of a planet having its orbit outside that of the Earth when the Earth is in a line between the 
Sun and the planet.  conjunction.  
2) Two periodic quantities of the same frequency are said to be in opposition when the phase difference 
between them is one half of a period. 

968
From O.Fr. oposicion, from L. oppositionem "act of  opposing," from opponere "oppose, object to, set 
against," from ob- "against" + ponere "to put, set, place." 

Pâdistân "standing against," from pâd "agaist, contrary to" (Mid.Pers. pât-, from O.Pers. paity "agaist, 
back, opposite to, towards, face to face, in front of," Av. paiti,  akin to Skt. práti "towards, against, again, 
back, in return, opposite;" Pali pati-; Gk. proti,  pros "face to face with, towards, in addition to, near;" PIE 
*proti)  + ist present stem of istâdan "to stand" (Mid.Pers. êstâtan, O.Pers./Av. sta- "to stand, stand still; 
set;" Av. hištaiti;  cf. Skt. sthâ- "to stand;" Gk. histemi "put, place, weigh,"  stasis "a standing still;" L. stare 
"to stand;" Lith. statau "place;"  Goth. standan; PIE base *sta- "to stand") + -ân suffix of place and time. 

optic 
  ) 
 
$  
)  
    
1) nuri, nurik; 2) didgâni 
 
Fr.: optique    

1) Of or pertaining to the eye or sight.  
2) Same as  optical. 

From M.Fr. optique, from M.L.  opticus "of  sight or seeing," from Gk. optikos "of  or having to do with 
sight," from optos "seen, visible," from  op-, root of opsesthai "be going to see," related to ops "eye," from 
PIE *okw- "eye/see." 

1) Nuri, nurik,  from nur  light  + -i, -ik  adj. suffix    -ic.  
2) Didgâni, related to didgân "eyes," plural of  didé "eye; seen," from didan "to see" (Mid.Pers. ditan "to 
see, regard, catch sight of, contemplate, experience;" O.Pers. d- "to see;" Av. d(y)- "to see," didti 
"sees;" cf. Skt. dh- "to perceive, think, ponder; thought, reflection, meditation," ddhye; Gk. dedorka 
"have seen"). 

optic axis 
   
    
âse-ye nuri 
 
Fr.: axe optique    

The direction in a doubly refracting crystal in which  light is propagated without double refraction. 

  optic;   axis. 

optical 
  ) 
 
$  
)  
    
1) nuri, nurik; 2) didgâni 
 
Fr.: optique    

1) Of, pertaining to, or applying optics or the principles of  optics.  
2) Of or pertaining to sight or vision;  visual; of or pertaining to the eye. 

From   optic +   -al. 

  optic. 

optical aberration 
  qd_ 
    
birâheš-e nuri 
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Fr.: aberration  optique    

An imperfection in  the imaging properties of a lens or mirror. The main aberrations are  chromatic 
aberration, spherical aberration,  coma, astigmatism, curvature of the field, and distortion. 

  optical;    aberration. 

optical activity 
  Y(V[= 
    
žirandegi-ye nuri 
 
Fr.: activité  optique    

The property possessed by some substances and their solutions of rotating the plane of vibration of 
polarized light. 

  optical;    activity. 

optical analysis 
  }f>[ 
    
ânâlas-e nuri 
 
Fr.: analyse optique    

The mathematical evaluation of an optical system to determine its basic optical properties and image 
quality characteristics. 

  optical;    analysis. 

optical autocorrelator 
  )	b[ 
    
xod-hambâzângar-e nuri 
 
Fr.: autocorrélateur  optique    

An instrument used to test lenses by utilizing the optical transfer function. It consists of a HeNe laser, a 
beamsplitter and two mirrors. 

  optical;    autocorrelator. 

optical axis 
   
    
âse-ye nuri (#) 
 
Fr.: axe optique    

Line passing through the optical center and the center of curvature a spherical mirror or lens. 

  optical;    axis. 

optical center 
   sli 
    
markaz-e nuri (#) 
 
Fr.: centre optique    
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Of a thin lens, a point situated at the geometrical center of the lens, through which an incident ray passes 
without being deviated. 

  optical;    center. 

optical counterpart 
  >?wd 
    
hamtâ-ye nuri 
 
Fr.: contrepartie  optique    

An object with usually weak emission in the visible  found to be the oprtical representation of an object 
which radiates chiefly in other electromagnetic wavelength ranges. 

  optical; counterpart,  from O.Fr. contrepartie, from  contre "facing, opposite,"    counter-, + partie 
"copy of a person or thing," originally  feminine p.p. of partir  "to  divide." 

Hamtâ "counterpart, resembling, equal," from ham- "together, with; same, equally, even" (Mid.Pers. ham-, 
like L. com- and Gk. syn- with neither of which  it is cognate. O.Pers./Av. ham-, Skt. sam-; also 
O.Pers./Av. hama- "one and the same;" Skt. sama-; Gk. homos-; originally identical with PIE numeral 
*sam- "one," from *som-.  The Av. ham- appears in various forms: han- (before gutturals, palatals, dentals) 
and also hem-, hen-) + tâ "fold, plait, ply; piece, part," also a multiplicative  suffix; Mid.Pers. tâg "piece, 
part;" nuri   optical. 

optical density 
  Yf>bp 
    
cagâli-ye nuri 
 
Fr.: densité optique    

The transmittance of a point on a photographic negative equal to the log to the base 10 of the reciprocal of 
the transmittance through the negative at that point. 

  optical;    density. 

optical depth 
  >v 
    
žarfâ-ye nuri 
 
Fr.: profondeur  optique    

A measure of how much radiation is absorbed when traveling through a medium (such as the atmosphere 
of a star or the interstellar medium) from the source to a given point. It depends on the type of medium 
and the frequency of radiation. It is defined as a dimensionless quantity d! = " dx, where ~I is the 
extinction coefficient,  F the density, and dx the path length. 

  optical;    depth. 

optical double star 
  % %  
    
setâre-ye dotâyi-ye didgâni 
 
Fr.: étoile double optique    

A pair of stars that lie close to each other in the sky by chance, but are not physically associated, in 
contrast to a true  binary star. 
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  optical;    double star. 

optical fiber 
   x_v 
    
fibr-e nuri 
 
Fr.: fibre  optique    

A thin filament  of drawn or extruded glass or plastic having a central core and a cladding of lower index 
material to promote internal reflection. It may be used singly to transmit pulsed optical signals 
(communications fiber) or in bundles to transmit light  or images. 

  optical;    fiber. 

optical illusion 
   VWvX 
    
tarfand-e didgâni 
 
Fr.: illusion  d'optique    

A perception of visual stimuli  in which what is perceived is in a way different  from the way it is in  reality. 
Same as visual illusion. 

  optical;    illusion. 

optical instrument 
   >  
    
sâzâl-e nuri 
 
Fr.: instrument optique    

An instrument that either processes light waves to enhance an image or analyzes light waves to determine 
one of a number of characteristic properties. 

  optical;    instrument. 

optical jet 
  
>@  
    
ešân-e nuri 
 
Fr.: jet optique    

An   astrophysical jet which  is visible in the optical range of the electromagnetic radiation. 

  optical;    jet. 

optical path 
    
    
râh-e nuri (#) 
 
Fr.: chemin optique    

In geometric optics, the distance a light ray would travel in a vacuum in the same time it travels from one 
point to another, a specified distance, through one or more optical media. 
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  optical; path, from  O.E. paþ, pæþ, from W.Gmc. *patha- (cf. O.Fris. path, M.Du.  pat, Du. pad, Ger. 
Pfad "path"), of unknown origin. 

Râh "way, path" (from Mid.Pers. râh, râs "way,  street," also rah, ras "chariot;" from  Proto-Iranian *ra-; 
cf. Av. raa- "chariot;"  Skt. rátha- "car, chariot," rathy- "road;"  L. rota "wheel,"  rotare "to  revolve, 
roll;"  Lith. ratas "wheel;"  O.H.G. rad;  Ger. Rad; Du. rad; O.Ir. roth; PIE  *roto-  "to run, to turn, to roll"). 

optical pulsar 
   >\f'm 
 %  ~    
pulsâr-e nuri, tapâr-e ~ 
 
Fr.: pulsar  optique    

A member of a rare class of pulsars, such as the Crab and Vela pulsars, which can be detected in the 
visible spectrum. 

  optical;    pulsar. 

optical pumping 
  qei 
    
pompeš-e nuri 
 
Fr.: pompage optique    

A process in which light energy is used to raise electrons from a lower energy level in an atom or 
molecule to a higher one. It is commonly used in laser construction, to pump the active laser medium so as 
to achieve population inversion. The technique was developed by 1966 Nobel Prize winner Alfred Kastler 
in the early 1950's. 

  optical;    pumping. 

optical thickness 
  x?  
    
setabrâ-ye nuri 
 
Fr.: épaisseur optique    

Same as  optical depth. 

  optical;    thickness. 

optical transfer function 
  $ %  
    
karyâ-ye tarâvâž-e nuri 
 
Fr.: fonction  de transfert optique    

The function that provides a full description of the imaging quality  of an optical system. A combination of 
the modulation transfer function (MTF)  and the phase transfer function (PTF), the optical transfrt function 
(OTF) describes the spatial (angular) variation as a function of spatial (angular) frequency. 

  optical;    transfert;   function. 

optical window 
  
 
    
rowzane-ye nuri 
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Fr.: fenêtre optique    

The optical portion of the electromagnetic spectrum that passes through the atmosphere all the way to the 
ground. 

  optical;    window. 

optically 
  

 
$
    
nurâné, nurikâné 
 
Fr.: optiquement    

Adverb of   optical. 

  optical + -ly. 

Nurâné, from nur  light  + -âné "-ly;"  nurikâné, from  nurik  optical  + -âné "-ly." 

optically thick 
  

 % 
$
 ~    
nurâné setabr, nurikâné ~ 
 
Fr.: optiquement épais    

The qualifier of a medium in which  the   optical depth is large, significantly  larger than 1. 

  optically;    thick. 

optically thin 
  

 %
$ 
$
 ~    
nurâné tonok, nurikâné ~ 
 
Fr.: optiquement mince    

The qualifier of a medium in which  the   optical depth is large, significantly  smaller than 1. 

  optically;    thin. 

optically violent  variable (OVV)  quasar 
  $>  %
  

     
kuâsâr-e vartande-ye nurâné surâ 
 
Fr.: quasar variable  optiquement violent    

A member of a small subset of quasars consisting of bright radio galaxies whose flux of visible light 
output can vary by as much as 50% in a single day. 

  optically;    violent;   variable;    quasar. 

optician 
  ).
$  
)  
$ 
$$    
1) eynak-sâz; 2) nurikâr, nurik-kâr 
 
Fr.: opticien    
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1) A maker or seller of optical glass.  
2) A person specialized in optical instruments. 

From Fr. opticien, from M.L.  optic(a)   optics + -ien "-ian." 

1) Eynak-sâz "eyeglass maker," from eynak eyeglasses + sâz agent noun of sâxtan, sâzidan "to build, 
make, fashion; to adapt, adjust, be fit" (from Mid.Pers. sâxtan, sâz-, Manichean Parthian s'c'dn "to 
prepare, to form;" Av. sak- "to understand, to mark," sâcaya- (causative) "to teach").  
2) Nurikâr, nurik-kâr  "optics performer,  optics workman, optics specialist," from nurik   optics + -kâr 
variants -gar,-gâr, from kar-,  kardan "to do, to make" (Mid.Pers. kardan, O.Pers./Av. kar-  "to do, make, 
build," Av.  krnaoiti "makes," cf. Skt. kr- "to do, to make," krnoti "makes," karma "act, deed;" PIE base 
kwer- "to do, to make"). 

optics 
  
$  

    
nurik, nuršenâsi 
 
Fr.: optique    

The branch of physics that deals with the properties and phenomena of electromagnetic radiation in the 
wavelength range extending from the ultraviolet (at about 40 nm) to the far-infrared (at 1 mm) and with 
vision. 

Optics, from optic, from  M.Fr. optique, from M.L.  opticus "of  sight or seeing," from Gk. optikos "of  or 
having to do with sight," from  optos "seen, visible," from op-, root of opsesthai "be going to see," related 
to ops "eye," from PIE *okw- "eye; to see" (  eye);  -ics. 

Nurik, from nur   light +  -ik  -ics. Nuršenâsi, from nur   light + šenâsi  -logy. 

optimal 
  
    
behin (#) 
 
Fr.: optimal    

One that minimizes or maximizes some quantity or combination of quantities, such as time, energy, 
distance, path, etc. 

Optimal, adj. of   optimum. 

optimization 
  
 
    
behineš, behinsâzi 
 
Fr.: optimalisation    

General: The fact of optimizing.  The condition of being optimized.    optimize (v.).  
Computer science: Improving a system to reduce runtime, bandwidth, memory requirements, or other 
property of a system. 

Verbal noun of   optimize (v.) 

optimize (v.) 
  

 
 )%
    
behinidan, behin sâxtan 
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Fr.: optimiser    

General: To make as effective, perfect, or useful as possible.  
Math.: To determine the maximum or minimum  values of a specified function by systematically choosing 
the values of the variables from within an allowed set. 

From opti(mum),   optimum, +   -ize. 

Behinidan, from behin  optimum + -idan infinitive   suffix.  Behin sâxtan compound verb from behin + 
sâxtan, sâzidan "to build, make, fashion; to adapt, adjust, be fit" (from Mid.Pers. sâxtan, sâz-, Manichean 
Parthian s'c'dn "to prepare, to form;" Av. sak- "to understand, to mark," sâcaya- (causative) "to teach"). 

optimizer 
  
    
behinsâz 
 
Fr.: optimiseur    

In computer science, a program that optimizes the speed or resource utilization.  optimize (v.). 

Agent noun of   optimize (v.). 

optimum 
  
    
behiné (#) 
 
Fr.: optimum    

The best or most favorable point, degree, amount, etc. The greatest degree or best result obtained or 
obtainable under specific conditions. 

From L. optimum, neuter singular of optimus "best" (used as a suppletive superlative of bonus "good"). 

Behiné, from behin superlative of beh "good, fine" (Mid.Pers. veh "better, good;" O.Pers. vahav-, vahu-; 
Av. vah-, vohu- "good;" cf.  Skt. vasu- "good;" Hittite  wasu-; Gaulish vesus "good") + -in superlative 
suffix + -é nuance suffix. 

orbit 
  	    
madâr (#) 
 
Fr.: orbite    

The path followed by a body moving in a gravitational field.  For bodies moving under the influence of a 
centrally directed force, without significant  perturbation, the shape of the orbit must be one of the conic 
section family of curves (circle, ellipse, parabola, or hyperbola). 

L. orbita "wheel  track, course, circuit." 

Madâr, from Ar. 

orbit decay 
  %Yd> 	    
tabâhi-ye madâr 
 
Fr.: déclin d'orbite    
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A gradual change in the orbit of a spacecraft caused by aerodynamic drag of a planet's outer atmosphere 
and other forces. 

  orbit;    decay. 

orbital 
  ) 	 
) 	    
1) madâri; 2) madârâl 
 
Fr.: 1) orbital;   2) orbitale    

1) Of or relating to an orbit.  
2) A wavefunction that describes the state of an electron with a given energy (n, l, and ml quantum 
numbers) in an atom (atomic orbital) or in a molecule (molecular orbital). 

Orbital, from    orbit  +   -al. 

orbital angular momentum 
  
$    	    
jonbâk-e zâviyeyi-ye madâri 
 
Fr.: moment cinétique orbital,  ~ angulaire ~    

1) Mechanics: The  angular  momentum associated with the motion of a particle about an origin, equal 
to the cross product of the position vector (r) with the linear momentum (p = mv):  L = r  x p. Although  r 
and p are constantly changing direction, L is a constant in the absence of any external force on the system. 
Also known as orbital momentum.  
2) Quantum mechanics: The  angular momentum operator associated with the motion of a particle about 
an origin, equal to the cross product of the position vector with the linear momentum, as opposed to the  
spin angular momentum. In quantum mechanics the orbital angular momentum is quantized. Its magnitude 
is confined to discrete values given by the expression: G  l(l + 1), where l is the orbital angular 
momentum quantum number, or azimuthal quantum number, and is limited to positive integral values (l = 
0, 1, 2, ...). Moreover, the orientation of the direction of rotation is quantized, as determined by the  
magnetic quantum number. Since the electron carries an electric charge, the circulation of electron 
constitutes a current loop which generates a magnetic moment associated to the orbital angular 
momentum. 

  orbital;    angular momentum. 

orbital debris 
   >€_X 	    
tifâl-e madâri 
 
Fr.: débris spatial    

Objects in orbit around Earth created by humans, that no longer serve any useful purpose. They consist of 
everything from entire spent rocket stages and defunct satellites to explosion fragments, paint flakes, dust, 
and slag from solid rocket motors, and other small particles. Also called space junk and space waste. 

  orbital;    debris . 

orbital electron 
  
?Cf 	    
elektron-e madâri (#) 
 
Fr.: électron orbital    
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An electron contained within an atom which may be thought of as orbiting around the nucleus, in a 
manner analogous to the orbit of a planet around the Sun. 

orbital element 
  t>m 	    
bonpâr-e madâri 
 
Fr.: élément orbital    

Any of six elements needed to specify the orbit of an object around a primary body, such as a planet 
around the Sun or a satellite around the Earth: the semimajor axis, the eccentricity, the inclination of the 
object's orbital plane to the ecliptic, the longitude of the ascending node, the argument of the perihelion, 
and the epoch. 

  orbital;    element. 

orbital energy 
   >l 	    
kâruž-e madâri 
 
Fr.: énergie orbitale    

The sum of the potential energy and the kinetic energy of an object in orbit. 

orbital inclination 
   `_l 	    
darkil-e madâri 
 
Fr.: inclinaison  orbitale    

1) An orbital element that defines the angle between the orbital plane of a solar system body (planet, 
comet, asteroid) and the plane of the ecliptic.  
2) The angle between the equatorial and orbital planes of a planet. 

  orbital;    inclination  . 

orbital migration 
  -'l 	    
kuc-e madâri 
 
Fr.: migration  orbitale    

Theoretical prediction according to which a giant planet, formed in the outer regions of a proto-planetary 
disk, could migrate inwards by losing energy and angular momentum as the result of gravitational 
interactions with the remnants of the circumstellar disk. This orbital migration  could explain the presence 
of giant gaseous Jupiter-like planets very close to their host stars. 

  orbital;  migration, from  L. migratus, p.p. of migrare  "to move from place to place, change position or 
abode." 

Kuc "the act of moving from  a dwelling a place to another, decamping, migration;" madâri  orbital. 

orbital period 
   	    
dowre-ye medâri (#) 
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Fr.: période orbitale    

The interval between two successive passages of a satellite through the same point in its orbit. 

  orbital;    period . 

orbital plane 
  ti>d 	    
hâmon-e madâri 
 
Fr.: plan orbital    

The plane defined by the motion of an object about a primary body. 

  orbital;    plane . 

orbital shrinkage 
  	Y(V_cl 	    
darhamkešidegi-ye madâri 
 
Fr.: rétrécissement de l'orbite    

The lessening in size of the orbit of a binary system composed of two compact objects (pulsars/black 
holes) due to loss of energy by the system, in particular through gravitational wave radiation. This loss 
will  cause the two objects to approach closer to each other, the orbital period decreases and the binary 
companions will eventually merge. 

  orbital;  shrinkage, from shrink, from  M.E. schrinken, O.E. scrincan, from P.Gmc. *skrenkanan (cf. 
M.Du. schrinken, Swed. skrynka "to shrink." 

Darhamkešidegi "shrinking, shriveling,"  from state noun of < i>darhamkešidé, from darham- "together, in 
eachother, toward eachother" (For etymology of dar-  in-; for etymology  of ham-  com-) + kešidé 
"drawn, shrivelled, wrinkled,"  from Mod./Mid.Pers.  kešidan, kašidan "to draw, protract, trail, drag, carry," 
dialectal Yaqnavi xaš "to draw," Qomi xaš "streak, stria, mark," Lori  kerr "line;"  Av.  karš- "to draw; to 
plow," karša- "furrow;"   Proto-Iranian *kerš-/*xrah-  "to draw, plow;"  cf.  Skt. kars-, kársati "to pull,  drag, 
plow;" Gk. pelo, pelomai "to  move, to bustle;" PIE base kwels- "to plow;" madâri  orbital. 

orbital velocity 
  VWX 	    
tondâ-ye madâri 
 
Fr.: vitesse orbitale    

The velocity of an object in a given orbit around a gravitating mass. For a perfect circular orbit, the 
velocity is decsribed by the formula V =[G(M   +  m)/r], where G is the gravitational constant, M the mass 
of the primary gravitating body, m the mass of the orbiting object, and r the radius of the orbit. 

  orbital;    velocity. 

orbitography 
  	
    
madârnegâri 
 
Fr.: orbitographie    
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In astronautics, the study of satellite orbits and precise determination of orbital elements which gives the 
exact position of the satellite. 

  orbital  +   -graphy. 

order 
  )  
) 

    
1) (n.) râyé; 2) (v.) râyândan 
 
Fr.: 1) ordre;  2) ordonner    

1) General: The way in which several items are arranged, as an indication of their relative importance or 
size or when each will be dealt with.  
Optics:   order of interference. 
Math.: i) The number of rows or columns of a square matrix or determinant.  
ii) The number of times a function has been differentiated to produce a given derivative: a second order 
derivative.  
iii) The highest derivative appearing in a given differential  equation: d2y/dx2 + 2y (dy/dx) - 3 = 0 is a 
differential equation of order two. 

From O.Fr. ordre, from earlier ordene, from L.  ordinem (nominative ordo)  "row, rank, arrangement." 

Râyé, noun related to râyânidan "to regulate, set in order," from Mid.Pers. râyândan "to arrange, 
organize," from rây- (Mod.Pers. ârây-, ârâyeš, ârâyidan "to  arrange, adorn"), ârây-, ârâstan "to arrange, 
adorn;" O.Pers. rd- "to prepare," rs- "to be right, straight, true," rsta- "straight, true" (Mod.Pers. râst 
"straight, true"); Av.  rz- "to direct, put in line, set," razan- "order;"  Gk. oregein "to stretch out;" L.  regere 
"to lead straight, guide, rule," p.p. rectus "right, straight;" Skt.  rji-  "to make straight or right, arrange, 
decorate;" PIE base *reg- "move in a straight line;" see also  direct. 

order of interference 
   

    
râye-ye andarzaneš 
 
Fr.: ordre  d'interfrérence    

A whole number which characterizes a particular position of an interference fringe according to whether 
there is intereference arising from one, two, three, etc. wavelength difference of path. Same as  
interference order 

  order;   interference. 

order of magnitude 
       
râye-ye borz 
 
Fr.: ordre  de grandeur    

Value of a number or of a physical quantity given roughly, usually expressed as a power of 10. Thus, 2.5 x 
105 and 6.4 x 105 are of the same order of magnitude, and 2 x 107 is 2 orders of magnitude greater than 
either. 

  order;   magnitude. 

ordinary ray 
   'Xm 
$    
partov-e šunik 
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Fr.: rayon ordinaire    

The ray that has an isotropic speed in a doubly refracting crystal. It obeys Snell's law upon refraction at 
the crystal surface.  extraordinary  ray 

M.E. ordinarie,  from O.Fr. ordinarie,  from L.  ordinarius  "regular, usual, orderly," from ordo  (genitive 
ordinis) "order"  + -arius "-ary. 

Partow  ray; šunik "ordinary"  (Mid.Pers. šunik, šunig, from šun "kind,  manner, sort, way" + -ik  ics. 

ordinate 
      
ârâ (#) 
 
Fr.: ordonnée    

Math.: In plane Cartesian coordinates, the distance of a point from the x-axis measured parallel to the y-
axis. 

Ordinate, from N.L.  (linea) ordinate  (applicata) "(line  applied) in order;" from  ordinatus "arranged." 

Ârâ, from ârâstan "to arrange, to set in order, adorn," Mid.Pers. ârây-, ârâstan "to arrange, adorn," 
O.Pers. râs- "to be right, straight, true," râsta- "straight, true" (Mod.Pers. râst "straight, true"),  râd- "to 
prepare," Av. râz- "to direct, put in  line, set," Av. razan- "order,"  Gk. oregein "to stretch out," L. regere 
"to lead straight, guide, rule," p.p. rectus "right, straight," Skt. rji-  "to  make straight or right, arrange, 
decorate," PIE base *reg- "move in a straight line." 

ore 
  $
    
kâné (#) 
 
Fr.: minerai    

A natural deposit containing a mineral of an element to be extracted. 

Ore, merger of M.E. ore, O.E. ora "ore, unworked metal"  and M.E. or(e) "ore, metal," O.E. ar "brass, 
copper, bronze" (cf. O.N. eir "brass, copper;" Ger. ehern "brazen;" Erz "oar;" Goth. aiz "bronze;" O.H.G. 
r "ore"), from PIE *aus- "gold;"  cf. Mod/Mid..Pers.  âhan "iron;"  Av. aiianhana- "made of metal," from 
aiiah- "metal;"  Skt. áyas- "iron, metal;" L.  aes "brass" 

Kâné, from kân "mine," from  kandan "to dig" (Mid.Pers. kandan "to  dig;" O.Pers. kan- "to dig," akaniya- 
"it was dug;" Av.  kan- "to dig,"  uskn- "to dig out" ( ex- for  prefix us-); cf. Skt. khan- "to  dig," khanati 
"he digs"). 

organ 
  )
	 
)  D )  
>(    
1) andâm; 2 org; 3, 4) orgân 
 
Fr.: 1, 3, 4) organe; 2) orgue    

1) Biology: A structure consisting of tissues and performing some specific function in an organism, e.g. 
the heart, kidneys, liver, stomach.  
2) A large musical keyboard instrument producing a wide range of musical effects using compressed air 
passed through pipes.  
3) An organization or body acting on behalf of a larger institution.  
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4) A newspaper or magazine regarded as a means of communication, especially one communicating the 
views of a particular group such as a political party. 

O.E. organe, from O.Fr. orgene "musical instrument," from  L. organa, pluriel  of organum, from Gk. 
organon "implement, musical instrument, organ of the body," literally  "that with  which one works," from 
PIE *werg-ano-, from  base *werg- "to do, to work"  related to Gk. ergon "work" (cf.  Av. varz- "to work, 
do, perform, exercise;" Mod.Pers. varz-, varzidan "to labor, exercise, practise;" Arm. gorc "work;"  Lith. 
verziu "tie, fasten, squeeze," vargas "need, distress;" Goth. waurkjan; O.E. wyrcan "work," wrecan "to 
drive, hunt, pursue"). 

1) Andâm, from Mid.Pers. handam "member, limb;" Av.  handma- "limb;" from  Proto-Iranian *ham-
dman-, from prefix ham-  com- + *dman- "created;" Av. d- to give, grant; to put; to creat; to 
determine" (O.Pers./Av. d- "to give, grant, yield," daditi "he gives;" Mod.Pers. dâdan "to give;"  cf. Skt. 
dadáti "he gives;" Gk. tithenai  "to place, put, set," didomi "I give;"  L. dare "to  give, offer," facere "to do, 
to make;" Rus. delat' "to do;" O.H.G. tuon, Ger. tun, O.E. don "to do;"  PIE base *dhe- "to put, to do"); cf. 
Skt. sandháy- "joint, articulation."  
2), 3), 4) loanwords from Fr., as above. 

organic 
  ) 
$  
) 	
 D) 
$    
1) orgânik, âli; 2) sâzmândâr; 3) orgânik 
 
Fr.: organique    

1) Of, relating to, or derived from living  organisms: organic matter.  
2) Characterized by the systematic arrangement of parts; organized; systematic.  
3) Chemistry: Of or designating carbon compounds. 

From L. organicus, from Gk.  organikos "of or pertaining to an organ," from  organon "instrument,"  
organ, +   -ic. 

1) Orgânik, loan from Fr.;  âli loan from Ar.;  2) sâzmândâr, from sâzmân organization  + dâr "having, 
possessor" (from dâštan "to have, to possess," Mid.Pers. dâštan, O.Pers./Av. root dar- "to hold, keep 
back, maitain, keep in mind," Skt. dhr-, dharma- "law,"  Gk. thronos "elevated seat, throne," L. firmus 
"firm,  stable," Lith. daryti  "to make," PIE *dher-  "to hold, support"). 

organic chemistry 
  Yw_@ 
$ ~      
šimi-ye orgânik, ~ âli 
 
Fr.: chimie organique    

The study of compounds that contain carbon chemically bound to hydrogen. 

  organic;   chemistry. 

organism 
      
sâzvâré (#) 
 
Fr.: organisme    

1) Biology: A living  individual  composed of mutually interdependent parts that maintain various vital 
processes.  
2) Any organized body or system conceived of as analogous to a living being.  microorganism 

982
From   organ + -ism a suffix  appearing in loanwords from Gk. denoting several senses, among which 
state or condition, principles, doctrines. 

Sâzvâré, from sâz present stem of sâxtan, sâzidan "to build, make, fashion; to adapt, adjust, be fit" (from 
Mid.Pers. sâxtan, sâz-, Manichean Parthian s'c'dn "to prepare, to form;" Av. sak- "to understand, to mark," 
sâcaya- (causative) "to teach") + -vâré, from -vâr a suffix meaning "resembling, like"  (from Mid.Pers. -
wâr; Av. -vara,  -var; cf. Skt. -vara). 

organization 
  	
    
sâzmân (#) 
 
Fr.: organisation    

1) The act or process of organizing.  
2) The state or manner of being organized.  
3) A group of persons organized for some end or work. 

M.E. organizacion, from  M.L. organization-,  from organizatus p.p. of organizare  "organize" + -ate. 

Sâzmân, from sâz present stem of sâxtan, sâzidan "to build, make, fashion; to adapt, adjust, be fit" (from 
Mid.Pers. sâxtan, sâz-, Manichean Parthian s'c'dn "to prepare, to form;" Av. sak- "to understand, to mark," 
sâcaya- (causative) "to teach") + -mân verbal noun suffix used with present and past stems, as in zâymân, 
câymân; sâxtemân, goftemân.  
 
Note 1: The suffix -mân occurs extensively in some dialects, in particular in Garkuye-yi where it replaces 
the infinitive  suffix -idan:  resâmon (= rasidan "to arrive"), kešâmon (= kešidan "to draw"), kartemon (= 
kardan "to do"), bartemon (= bordan "to carry, bear"), paxdemon (= poxtan "to cook"), esbârtemon (= 
sepordan "entrust, make over to), bâfdemon (= bâftan "to weave"), ašnofdemon (= šenidan "to hear"), 
terakâmon (= tarakidan "to blast"), teknâmon (= tekândan "to shake").  
 
Note 2: -mân may be related to Av. suffix -man, which forms a number of derivative action-nous: rasman- 
"column, rank," from  raz- "to direct;"  vasman- "dwelling," from vaes- "to be or keep ready as, to serve 
as;" nman- "name;" asman- "stone, heaven." 

organize (v.) 
  	

 	

    
sâzmân dâdan, sâzmânidan 
 
Fr.: organiser    

To form as or into a whole consisting of interdependent or coordinated parts. 

From M.L. organizare  "to contrive, arrange," from L.  organ(um) "instrument, organ,"   organ +  -izare 
-ize. 

Sâzmân dâdan, from sâzmân organization + dâdan "to give" (O.Pers./Av. d- "to give, grant, yield," 
daditi "he gives;" Skt. dadáti "he gives;" Gk. tithenai  "to place, put, set," didomi "I give;"  L. dare "to 
give, offer," facere "to do, to make;" Rus. delat' "to  do;" O.H.G. tuon, Ger. tun, O.E. don "to do;"  PIE base 
*dhe- "to put, to do");  sâzmânidan, from sâzmân + -idan infinitive suffix. 

orientation 
  )    
)       
1) su (#); 2) sugiri (#) 
 
Fr.: orientation    
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1) The position in relation to a specific place or object.  
2) The act or process of orienting; the state of being oriented. 

Orientation, verbal noun of oriente, originally  "to  arrange facing east," from Fr. s'orienter "to face the 
east," from O.Fr. orient "east," from L.  orient-, oriens rising sun, east," from pr.p. of oriri  "to  rise," 
cognate with Pers. ras-, rasidan "to arrive;" O.Pers./Av. rasa- present stem of ar- to move, go or come 
forward;" cf.  Skt. ar- "to reach, come towards, meet with," rccháti reaches;" Gk. erkhomai "to go, to 
reach." 

1) Su "direction, side," from Mid.Pers. sôk "direction, side."  
2) Sugiri, literally  "taking direction,"  from su + giri  verbal noun of gereftan "to take, seize" (Mid.Pers. 
griftan; Av./O.Pers. grab-  "to take, seize;" cf. Skt. grah-, grabh- "to  seize, take," graha "seizing, holding, 
perceiving;" M.L.G.  grabben "to grab;" from  P.Gmc. *grab; E. grab  "to take or grasp suddenly;" PIE base 
*ghrebh- "to seize"). 

origin 
  )%    
x âstgâh (#) 
 
Fr.: origine    

General: The beginning or starting point.  
Math.: The point of intersection of  two or more axes. 

M.E., from L.  origin-,  origo "beginning, source, lineage," from oriri  "to  rise," cognate with Pers. ras-, 
rasidan "to arrive;"  O.Pers./Av. rasa- present stem of ar- to move, go or come forward;" cf. Skt. ar- "to 
reach, come towards, meet with," rccháti reaches;" Gk. erkhomai "to go, to reach." 

Xâstgâh, from xâst past stem of xâstan, xizidan "to rise, get up" (Mid.Pers. xyz- "to stand up, rise;" Proto-
Iranian *xiz- "to  rise, ascend; increase") + -gâh suffix of time and place (Mid.Pers. gâh, gâs "time;" 
O.Pers. gu-; Av. gtav-, gtu- "place, throne, spot;" cf. Skt. gâtu- "going, motion; free space for 
moving; place of abode;" PIE *gwem- "to go, come"). 

Orion 
  $  
'=    
Šekârgar (#), Orion (#) 
 
Fr.: Orion    

The Hunter. A prominent constellation, one of the largest in the sky, located on the celestial equator 
around 5h 30m right ascension, 0° declination. This constellation is rich in bright stars and nebulae. The 
brightest star is Rigel (2 Orionis), visual magnitude 0.2. The second brightest star is  Betelgeuse (/ 
Orionis), magnitude between 0.2 and 1.0. A key feature of Orion's constellation is his Belt of three bright 
stars that form a nearly straight line across its central parts. It contains also the  Orion nebula, the only 
region of massive star formation visible to the unaided eye. 

In Gk. mythology, Orion  was a giant hunter and the enemy of Artemis the huntress, who according to 
some tales was responsible for his death. Other stories, though, tell how he pursued the Pleiades and with 
them was turned into a constellation to chase them forever across the sky. 

Šekârgar "hunter," from šekâr "hunt;" Parthian Mid.Pers. škr "to  hunt, pursuit;" Sogdian škr-, (')škr- "to 
lead, take; pursue, persecute," prefixed 'pškr- "to chase" + -gar -or. 

Orion Arm 
   $ ~   
'=    
bâzu-ye Šekârgar, ~ Orion 
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Fr.: bras d'Orion    

A minor spiral arm of the Milky   Way Galaxy close to the inner edge of which the Sun is located. Its name 
derives from the fact that the stars closest to the Sun which actually lie within the arm are in the 
constellation   Orion. 

  Orion;    arm. 

Orion association 
  sd $ ~ 
'=    
âhazeš-e Šekârgar, ~ Orion 
 
Fr.: association d'Orion    

A large OB stellar association centerd on the Orion Nebula. Lying 1500 light-years away, it is about 400 
light-years across and contains the main stars of Orion, except Betelgeuse. 

  Orion;    association. 

Orion molecular cloud 
    	$  $ ~ ~  
'=    
abr-e molekuli-ye Šekârgar, ~ ~ Orion 
 
Fr.: nuage moléculaire d'Orion    

A giant cloud, or complex of clouds, of  interstellar gas and dust associated with the Orion nebula (M42). It 
is about 1,500 light-years away and measures about 240 light-years across. Besides M42 and M43 it 
contains a number of famous objects, including Barnard's Loop, the Horsehead Nebula, and the reflection 
nebulae around M78. Within this cloud, stars have formed recently, and are still in the process of 
formation. 

  Orion;    molecular cloud. 

Orion Nebula 
   y_i $ ~   
'=    
miq-e Šekârgar, ~ Orion 
 
Fr.: Nébuleuse d'Orion    

The best known ionized nebula and one of the nearest regions to the Sun in which stars are presently being 
formed. It is visible to the naked eye in the constellation   Orion south of Orion's Belt  as a fuzzy patch. It 
lies about 1,500 light-years away and measures about 30 light-years across. The Orion Nebula is ionized 
and made visible by a small group of O and B type stars known as the Trapezium cluster. Other 
designations: M 42, NGC 1976. 

  Orion;    nebula. 

Orion's belt 
   VWwl $ ~ 
'=    
kamarband-e Šekârgar, ~ Orion 
 
Fr.: Ceinture d'Orion    

Three prominent stars in the central regions of the constellation  Orion that align to form  the "belt" of 
the mythological Hunter. They are   Alnitak,    Alnilam, and   Mintaka. 
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 Orion;   belt. 

Orionids 
  $
    
Šekârgariyân 
 
Fr.: orionides    

A meteor shower that appears to emanate from the constellation  Orion. It peaks between October 14 
and 20 with about 20 meteors per hour. 

 Orion +   -ides. 

orrery 
      
oreri 
 
Fr.: planétaire    

A mechanical device that illustrates the relative positions and motions of the planets and moons in the 
solar system in heliocentric model. 

Named after Charles Boyle, 4th Earl of Orrery (1676-1731), for whom the device was first made. 

ortho- 
  -    
ardâ- 
 
Fr.: ortho-    

Prefix denoting right, straight, correct.  
Prefix indicating that an organic compound contains a benzene ring substituted in the 1.2 position. 

Ortho-, from Gk. orthos "set upright, straight, true, correct, regular;" cf. L. arduus "high, steep," O.Ir. ard 
"high;" also cognate with Av. rduua-, as below; from PIE *eredh- "high." 

Ardâ-, from Av. rduua- "upright, erect, risen;" cf. Skt. 	rdhvá- "upright, tending upwards, high;" Gk. 
ortho, as above. 

orthogonal 
  $
    
ardâkonj 
 
Fr.: orthogonal    

In elementary geometry, pertaining to or involving right angles or perpendiculars.  
Of a system of real functions, defined so that the integral of the product of any two different functions is 
zero.  
Of a linear transformation, defined so that the length of a vector under the transformation equals the length 
of the original vector.  
Of a square matrix, defined so that its product with its transpose results in the identity matrix. 

 ortho- + gonia "angle," related to gony "knee;" L. genu "knee;" Mod.Pers. zânu "knee;" Av. žnav-, žnu- 
"knee;" Skt. janu-; PIE base *g(e)neu-, see below, +  -al 
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Ardâkonj, from ardâ-   ortho- + konj "angle, corner, confined place" (variants xong "corner, angle," 
Tabari kânj, Kurd. kunj, Hamadâni kom), maybe from the PIE base *g(e)neu-, as above, and related to 
Mod.Pers. zânu "knee" (Av. žnu-), Skt. kona- "angle, corner," Gk. gony, gonia, L. cuneus "a wedge," 
Albanian (Gheg dialect) kân "angle, corner," Albanian (Toks) kënd "angle, corner." 

orthogonal functions 
  >d>=l $
    
karyâhâ-ye ardâkonj 
 
Fr.: fonctions orthogonales    

A set of functions, any two of which,  by analogy to orthogonal vectors, vanish if their product is summed 
by integration over a specified interval. 

  orthogonal;   function. 

orthogonal lines 
  )">d $
    
xatthâ-ye ardâkonj 
 
Fr.: droites orthogonales    

Perpendicular lines. 

  orthogonal;   line. 

orthohydrogen 
  -
    
ardâ-hidrožen 
 
Fr.: orthohydrogène    

Molecular hydrogen in which the nuclei (protons) of  the two hydrogen atoms contained in the molecule 
have spins in the same direction.  parahydrogen 

  ortho-;   hydrogen. 

orthoscopic 
  Ywcp 
    
ardâbini 
 
Fr.: orthoscopique    

An optical system corrected for distortion. 

  ortho-;   -scopic. 

orthoscopic eyepiece 
  Ywcp 
    
cešmi-ye ardâbini 
 
Fr.: oculaire  orthoscopique    

A telescopic eyepiece that produces a wide field of view (between 40° and 50°). The eyepiece consists of 
a single element lens that is normally plano-convex, and a cemented triplet that is usually symmetrical. 
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 orthoscopic;  eyepiece. 

oscillate (v.) 
  

    
navidan (#) 
 
Fr.: osciller    

To have, produce, or generate oscillations.  vibrate (v.) (šividan 
) 

From L. oscillatus, p.p. of oscillare "to swing," from oscill(um) "swing" + -ate a suffix forming verbs 
from L. words. 

Navidan "to swing, oscillate," from nâvidan, literally "to swing like a ship," from nâv "ship;" O.Pers./Av. 
*nv-, O.Pers. nviy- "fleet;" Skt. nau-, nava- "ship, boat;" Gk. naus "ship;" PIE *nau- "boat." 

oscillating Universe 
  Y?_( 

    
giti-ye navandé 
 
Fr.: Univers oscillatoire    

A cosmological model in which the Universe is closed and undergoes a series of oscillations, each 
beginning with a big bang and ending with a big crunch. 

Oscillating, verbal adj. of  oscillate (v.);  universe. 

oscillation 
  '![    
naveš (#) 
 
Fr.: oscillation    

The state of any quantity when the value of that quantity is continually changing so that it passes through 
maximum and minimum values. 

Verbal noun of  oscillate (v.). 

oscillation modes 
  %>d '![ >dVi  ~    
tarzhâ-ye naveš, modhâ-ye ~ 
 
Fr.: modes d'oscillation    

Modes of stellar oscillation arising from the fact that stars act as resonant cavities. Three different kinds of 
oscillations have been detected by helioseismologists in the Sun.:  p mode,  g mode, and  f mode, 
generated by acoustic, gravity, and surface gravity waves respectively. 

 oscillation;  mode. 

oscillator 
  b@'![    
navešgar (#) 
 
Fr.: oscillator    
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A device for producing sonic or ultrasonic pressure waves in a medium. A device with no rotating parts 
for converting direct current into alternating current. 

Agent noun of   oscillate (v.). 

oscillator strength 
    
    
zur-e navešgar 
 
Fr.: force d'oscillateur    

A quantum-mechanical measure of the probability that a specific atomic transition will  occur. It is used in 
the equation for the absorption coefficient of a spectral line. Also known as f value. 

  oscillator;    strength. 

osculate (v.) 
  
    
âbusidan 
 
Fr.:    

Geometry: Of a curve, to touch another curve so as to have the same tangent and curvature at the point of 
contact. 

From L. osculatum p.p. of osculari "to  kiss," from osculum "kiss," literally  "little   mouth," diminutive  of os 
"mouth;" PIE *os-/*ous-  "mouth;"  cf. Av.  h- "mouth;" Skt. s-, sán- "mouth;" Hittite aiš- "mouth;" 
O.Ir. á "mouth;"  O.N. oss "mouth." 

Âbusidan, from â- a nuance prefix + busidan "to kiss," related to buyidan "to smell," buy "smell, scent;" 
Mid.Pers. bôy, bôd "smell, scent; consciousness," bôyidan "to smell," Mod./Mid.Pers. bustân "garden," 
Parthian (prefixed *pati-)  pdbws- "to desire; to hope for;" Av. baod- "to  perceive, notice, become aware 
of; to smell of," bao
i-   "smell, fragrance," baozdri- "who  gets to know sexually;" cf. Skt. bodh- "to  wake, 
awaken; to perceive, pay attention," Buddha "awakened, enlightened;" Gk. peuthomai "to learn, hear;" 
Lith. budeti "to  wake;" O.C.S. bljusti "to  take care;" PIE base *bheudh- "to be aware, to make aware." 

osculating 
  
    
âbusandé 
 
Fr.: osculateur    

Relating to   osculate (v.). 

Participial adjective of   osculate (v.). 

osculating circle 
  
'dm 
    
parhun-e âbusandé 
 
Fr.: cercle osculateur    

The circle that touches a curve (on the concave side) and whose radius is the radius of curvature. 

  osculating;   circle. 
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osculating elements 
  
>d>m     
bonpârhâ-ye âbuseš 
 
Fr.: éléments orbitaux osculateurs    

The orbital elements of an osculating orbit. 

  osculating;   element. 

osculating orbit 
   Vi 
    
madâr-e âbusandé 
 
Fr.: orbite  osculatrice    

The Keplerian orbit that a satellite would follow  after a specific time t if  all forces other than central 
inverse-square forces ceased to act from time t on. An osculating orbit is tangent to the real, perturbed, 
orbit and has the same velocity at the point of tangency. 

  osculating;   orbit. 

osculating plane 
  ti>d 
    
hâmon-e âbusandé 
 
Fr.: plan osculateur    

For a curve C at a point p, the limiting plane obtained from taking planes through the tangent to C at p and 
containing some variable point p' and then letting p' approach p along C. 

  osculating;   plane. 

osculating sphere 
   ne  
 $ 
    
sepehr-e âbusandé, kore-ye ~ 
 
Fr.: sphère osculatrice    

For a curve C at a point p, the limiting sphere obtained by taking the sphere that passes through p and 
three other points on C and then letting these three points approach p independently along C. 

  osculating;   speher. 

osculation 
      
âbuseš 
 
Fr.: osculation    

The contact between two osculating curves or the like. 

Verbal noun of   osculate (v.) 

osmosis 
  %
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tarârân 
 
Fr.: osmose    

The process by which solvent molecules pass through a semipermable membrane from a dilute solution 
into a more concentrated solution, thus equalizing the concentrations of materials on either side of the 
membrane.  permeability =  tarâvâyi (%). 

Extracted from Fr. endosmose "endosmosis" and exosmose "exosmosis," from Gk. prefixed osmos "a 
thrusting, a pushing," from othein "to push, to thrust;" cf. Av.  vdiiôit "breaks through, hunts," vadah- 
"wedge;" Mod.Pers. guvah, gavah "wedge;" Skt. vadh- "to slay, kill,"  vadha- "killer." 

Tarârân, literally  "pushing across," from tarâ-   trans- + rân prsesnt stem of rândan "to push, drive, 
cause to go," causative of raftan "to go, walk, proceed" (present tense stem row-, Mid.Pers. raftan, raw-, 
Proto-Iranian *rab/f-  "to go; to attack"). 

osmotic pressure 
   >cv %
    
fešâr-e tarârâni 
 
Fr.: pression osmotique    

The hydrostatic pressure produced on the surface of a semipermable membrane by osmosis. 

  osmotic;   pressure. 

out 
  
 -    
borun, os- 
 
Fr.: hors    

Away from, or not in,  the normal or usual place, position, state, etc. 

O.E. ut; (cf. O.N., O.Fris., Goth. ut, Du. uit,  Ger. aus; PIE base *ud- "up, up away" (cf. Pers. os-, as 
below; Gk. hysteros "the latter;" L. usque "all the way to, without  interruption;"  O.Ir. ud- "out;"  Rus. vy- 
"out"). 

Borun, variant birun "out,  the outside," from Mid.Pers. bêron, from bê "outside, out, away" + rôn "side, 
direction;" Av.  ravan- "(course of a) river").  
Os-, from Mid.Pers. us-, uz-; Av. uz-, us- "out of, outside, from;"  O.Pers. ud- (ud-apatat "to rise up, 
rebel"), also Pers. preposition az "from; of; out of," suffixes zo- (in  zodudan "to polish, clean;" Mid.Pers. 
uzdâtan; Av. uzd-, from uz- + d- "to make, create"), âz- (âzmâyeš experiment), haz- (haziné "cost, 
expenditure;" Mid.Pers. uzên, uzênak, from *uz-ayana- "going out;" Av. us- + ay- "to  go" (  assembly); 
PIE *ud- "up, out,"  cf. Skt. úd "up, away, out;" E. out, as above. 

out of phase 
  
 
	    
nâfâz, nâ-ham-fâz 
 
Fr.: déphasé    

The condition of two oscillators that have the same frequency but different phases. Opposed to  in 
phase. 

  out;   phase. 
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outburst 
   |gx     
osbelk 
 
Fr.: sursaut    

1) A fairly  brief period of unusually strong gas and/or dust production from a comet nucleus.  
2) A brief period of  enhancement of emission from a star, a quasar, etc. 

  out;   burst. 

outcrop 
  
    
borunzad (#) 
 
Fr.: affleurement    

Emergence of a particular rock-body, e.g. a stratium or vein, at the ground surface. Outcrops can be 
formed naturally or by human action. Stream erosion and highway construction can produce outcrops. 

Noun use of crop out, from crop, from M.E.,  O.E. cropp "bird's craw,"  also "head or top of a sprout or 
herb;"   out. 

outer planets 
  >d 
    
seyyârehâ-ye biruni 
 
Fr.: planètes extérieures    

The planets that lie beyond the asteroid belt: Jupiter, Saturn, Uranus, and Neptune. 

  out;   planet. 

outflow 
   
>o?     
ostacân 
 
Fr.: écoulement    

The act of flowing out; a fluid  that flows out; any outward movement. 

  out +   flow. 

outgassing 
   >b     
osgâzeš 
 
Fr.: dégazage    

General: The slow release of a gas that was trapped, frozen, absorbed or adsorbed in some material.  
Planets: Release of the gases locked in the interior of a planet during volcanic activity so that they become 
part of the planet's atmosphere. 

  out + verbal noun from   gas. 

output 
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  
    
borundâd (#) 
 
Fr.: sortie    

1) Power which is given out by any plant or part of such plant, in the form and for the purpose required.  
2) Computers: The information produced by a program or process from a specific  input. 

From   out + put, from M.E.  put(t)en "to push, thrust, put;" O.E. *putian. 

borundâd, from borun, birun   out + dâd "given," p.p. of  dâdan "to give" (Mid.Pers. dâdan "to  give," 
O.Pers./Av. d- "to give, grant, yield," akin to L. data,    datum). 

oval 
  )    
xâgi (#) 
 
Fr.: ovale    

Having the general form, shape, or outline of an egg; ellipsoidal or elliptical. 

From M.L. ovalis  "egg-shaped," from L. ovum "egg," cognate with Pers. xâg, as below. 

Xâgi "egg-shaped," literally "pertaining  to an egg," from xâg "egg," Lori, Laki  xâ, Pash. hâ "egg," Ossetic 
ajk "egg," Khotanese haa- "egg;" variant xâyé "egg; testicle;" Mid.Pers. xâyak "egg;" Av. am/aiam 
"egg;" cf. Gk. oion, L.  ovum, as above; Goth. ada; O.E. æg; Ger. Ei; PIE *owyo-/*oyyo- "egg." 

over- 
  -  !!    
biš-, abar- 
 
Fr.: trop,  très, en plus; par-dessus, partout    

A prefixal use of over with  the sense of "over the limit," "to excess," "too much" to form  verbs, adjectives, 
adverbs, and nouns, e.g.  overabundance;  overdense;  overestimate. 

O.E. ofer, from P.Gmc. *uberi  (cf. O.S. obar, O.Fris. over, O.H.G. ubar, Ger. über, Goth. ufar "over, 
above"), from PIE *uper;  cf. Gk. hyper, preposition and adverb, "over, beyond, overmuch, above;" 
cognate with L. super- and Pers. abar-, as below. 

Biš- "much, more; in excess; great" (from Mid.Pers. veš "more, longer; more frequently," related to vas 
"many, much" (Mod.Pers. bas); O.Pers. vasiy "at will, greatly, utterly;"  Av. varmi "I wish,"  vasô, vas "at 
one's pleasure or will," from vas- "to will,  desire, wish").  
Abar, variant bar "on, upon, up;" Mid.Pers. abar;  O.Pers. upariy "above; over, upon, according to;" Av. 
upairi "above, over," upairi.zma- "located above the earth;" cf. Gk. hyper- "over, above;" L. super-; 
O.H.G. ubir "over;"  PIE base *uper "over"). 

over-expose (v.) 
  

    
bišnurdâdan 
 
Fr.: surexposer    

To expose a detector to too much photons, resulting in saturartion. 

  over-;   expose (v.). 
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over-exposure 
  
    
bišnurdâd 
 
Fr.: surexposition    

Excessive exposure of a detector,  over-expose (v.) 

  over-;   exposure. 

overabundance 
  
    
biš-farâvâni 
 
Fr.: surabondance    

The abundance of a chemical element exceeding a reference value, in particular compared to that of the 
Sun. 

  over-;   abundance. 

overdamping 
  	    
bišmirâyi 
 
Fr.: sur-amortissement    

The condition of a system in which the damping is so large that the system comes to a position of rest 
without oscillating. 

  over-;   damping. 

overdense matter 
  	 -    
mâdde-ye biš-cagâl 
 
Fr.: matière surdense    

Matter whose density exceeds a reference level. 

  over-;   dense;  matter. 

overestimate 
  ) 
 
)     
biš-barâvardan; 2) biš-barâvard 
 
Fr.: 1) surestimer; 2) surestimation    

1) To estimate at too high a value, amount, rate, or the like.  
2) An estimate that is too high. 

  over-;   estimate (v.). 

overflow 
      
sarriz (#) 
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Fr.: débordement    

In computers, the condition arising when the result of an arithmetic operation exceeds the capacity of the 
number representation. 

  over-;   flow. 

Sarriz, from sar  head + riz present stem of rixtan "to flow,  to pour" (Mid.Pers.  rxtan and rcitan "to 
flow;"  Av. rak- "to leave, set free; to yield, transfer," infinitive  *ricy; Mod.Pers; rig  in morderig 
"heritage" (literally,  "left  by the dead"); cf. Skt. rinakti "he leaves," riti-  "stream; motion, course;" L.  rivus 
"stream, brook;" Old Church Slavic rka "river;"  Rus. reka "river;" Goth. rinnan  "run, flow,"  rinno 
"brook;" O.E. ridh  "stream"). 

overhead time 
  
>i     
zamân-e bâlâsar 
 
Fr.:    

The part of observing time at a telescope which is not directly used for science, such as the time spent for 
detector read-out, changing instruments, focusing, etc. 

  over-;   head;   time. 

Bâlâ "up, above, high, elevated, height" (variants boland "high, tall, elevated, sublime," borz "height, 
magnitude" (it occurs also in the name of the mountain chain Alborz), Laki dialect berg "hill,  mountain;" 
Mid.Pers. buland "high;"  O.Pers. baršan- "height;" Av. barz- "high, mount," barezan- "height;"  cf. Skt. 
bhrant- "high;"  L. fortis  "strong" (Fr. and E. force); O.E. burg, burh "castle, fortified  place," from  P.Gmc. 
*burgs "fortress;" Ger. Burg  "castle," Goth. baurgs "city,"  E. burg, borough, Fr. bourgeois, bourgeoisie, 
faubourg; PIE base *bhergh- "high") +  sar  head. 

overlap 
  ) 	

 
) 	 
%
 D) 	
 	
%    
1) barham nahâdan; 2) barham nešastan; 3) barham nahâd; barham nešast 
 
Fr.: empiéter, chevaucher    

1) (v.tr.) To lap over something else; extend over and cover a part of.  
2) (v.intr.) To lap over.  
3) Math.: Of set, to have one or more elements in common.  
Chemistry: The interaction of orbitals on different atoms in the same region of space. Meteo.: The area 
common to two successive satellite images or scan swaths along the same or adjacent flight or orbital 
strips. The amount of overlap is expressed as a percentage of image area or scanned area. 

  over- + lap, verb from noun lap, from  O.E. læppa "skirt or flap of  a garment," from P.Gmc. *lapp- (cf. 
M.Du. lappe, O.H.G. lappa, Ger. Lappen "rag, shred"). 

1) Barham nahâdan, from barham "one over the other" (for etymology of  bar-  on; for  etymology of 
ham-  com-) + nehâdan "to place, put; to set" (Mid.Pers. nihâtan; Av. ni- "down;  into;"  cf. Skt. ni 
"down," nitaram  "downward;"  Gk. neiothen "from below;"  P.Gmc. *nitheraz (O.S. nithar,  O.N. niðr, 
O.Fris. nither, Du. neder, Ger. nieder; O.E. niþera, neoþera "down, downwards, below, beneath, E. 
nether; PIE *ni- "down,  below") + dâ- "to  put; to establish; to give," dadâiti  "he gives;" cf. Skt. dadâti "he 
gives;" Gk. didomi "I  give;" L.  do "I give;"  PIE base *do- "to give").  
2) Barham nešastan, from barham, as above, + nešastan "to sit;" Mid.Pers. nišastan "to sit;" O.Pers. 
nišdayam [1 sg.impf.caus.act.] "to sit down, to establish," hadiš- "abode;" Av. nišasii [1 sg.subj.acr.] "I 
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shall sit down," from nihad-  "to sit down,"  from ni-, as above, + had- "to sit;" PIE base *sed- "to sit;" cf. 
Skt. sad- to sit," sidati "sits;"  Gk. hezomai "to sit," hedra "seat, chair;" L. sedere "to sit;" O.Ir.  suide "seat, 
sitting;" Welsh sedd "seat;" Lith. sedmi "to sit;"  Rus. sad "garden;" Goth. sitan, Ger. sitzen; E. sit.  
3)   overlapping. 

overlapping 
  	
 	
%    
barham nahâd; barham nešast 
 
Fr.: empiètement, chevauchement    

An act or instance related to  overlap (v.). 

Verbal noun of   overlap. 

overload 
      
biš-bâr 
 
Fr.: surcharge    

Electricity:  Any load which exceeds the rated output of a machine, transformer, or other apparatus. 

  over-;   load (v.). 

oversampling 
  
	 

    
biš-nemungângiri 
 
Fr.: suréchantillonnage    

The process of sampling a signal with a frequency higher than the  Nyquist frequency. The signal is said 
to be oversampled 2 times, where the oversampling ratio is defined as 2 = (sampling frequency)/(Nyquist 
frequency). 

  over-;   sampling. 

overshooting 
      
farâzad 
 
Fr.: dépassement    

A situation in stellar interiors when the momentum of a particle carries it past its equilibrium  point. 

  over-; shooting, from shoot, from O.E. sceotan "to shoot" (cf. O.N.  skjota, Du. schieten, Ger. 
schießen), from PIE base *skeud- "to shoot, to chase, to throw, to project." 

Farâzad, from farâ- "over,  over against; foremost; before; onwards" (Mid.Pers. fra-; O.Pers. fra- 
"forward, forth;"  Av.  fr "forth," pouruua- "first";   cf. Skt. p	 rva- "first,"  pra-  "before, formerly;"  Gk. pro; 
L. pro; O.E. fyrst "foremost,"  superlative of fore, E. fore) + zad past stem of zadan "to strike, beat, dash 
against; to shoot" ( Mid.Pers. zatan, žatan; O.Pers.; Av. jan-, gan- "to strike, hit, smite, kill"  (jantar- 
"smiter"); cf.  Skt. han- "to strike, beat" (hantar- "smiter,  killer");  Gk. theinein "to  strike," phonos 
"murder;" L. fendere "to strike,  push;" Gmc. *gundjo "war,  battle;" PIE *gwhen- "to strike, kill"). 

overtone 
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  tX!!    
abarton (#) 
 
Fr.: harmonique    

A note of lesser intensity and higher frequency than the fundamental note, and superimposed upon the 
latter to give a note of characteristic quality. Overtones whose frequencies are an integral multiple of the 
fundamental are said to form a harmonic series. The fundamental with a frequency f1 is the first harmonic. 
The frequency 2f1 is the first overtone and so on. 

  over-;   tone. 

overvoltage 
  %    
biš-voltâž 
 
Fr.: surtension    

Voltage which exceeds the normal value between a conductor and earth. 

  over-;   voltage. 

Owl Nebula 
   y_i  ~ *    
miq-e buf, ~ joqd 
 
Fr.: Nébuleuse de la Chouette    

A planetary nebula in the constellation   Ursa Major,  one of the four planetary nebulae in  Messier 
catalog. It is one of the more complex planetary nebulae known. Its appearance has been interpreted as 
that of a cylindrical torus shell viewed obliquely,  so that the projected matter-poor ends of the cylinder 
correspond with the Owl's eyes. Also known as M97 or NGC 3587. 

Discovered by Pierre Méchain in 1781, the name goes back to Lord Rosse, who first used it in 1848. Owl, 
from O.E. ule, from P.Gmc. *uwwalon  (cf. Du. uil,  O.H.G. uwila, Ger. Eule), a diminutive  of root *uwwa, 
which is imitative  of an owl's hoot (cf. L. ulula  "owl;"  Gk. ololyzein "to  cry aloud," Skt. uluka- "owl.;"    
nebula. 

Miq  nebula; buf "owl;"  Mid.Pers. bûf "owl,"   Av. buxti- "hiss, howling;"   cf. Skt. bukk- "to bark, yelp;" 
Gk. buas "owl;" L.  bubo "owl"  (Fr. hibou); Arm.  bou "owl."  Joqd "owl,"  probably related to jiq "shreak, 
clamour, cry." 

oxidant 
   VW\l    
oksandé (#) 
 
Fr.: oxydant    

The substance which supplies the oxygen in an oxidation reaction. Same as  oxidizer. 

Agent noun from   oxidize (v.). 

oxidation 
   q=>\l    
oksâyeš (#) 
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Fr.: oxydation    

The combination of oxygen with a substance, or the removal of hydrogen from it. 

Verbal noun of   oxidize (v.). 

oxide 
   V_\l    
oksid (#) 
 
Fr.: oxyde    

A compound of oxygen and another element. 

From Fr. oxyde, from oxygène,  oxygen and acide,  acid. 

oxidizable 
   Y[V_\l    
oksidani (#) 
 
Fr.: oxydable    

Capable of undergoing a chemical reaction with oxygen. 

  oxidize (v.) +   -able. 

oxidize (v.) 
   
V_\l    
oksidan (#) 
 
Fr.: oxyder    

To convert an element into an oxide; combine with oxygen. 

  oxide +   -ize. 

oxidized 
   V_\l    
oksidé (#) 
 
Fr.: oxydé    

Combined with or having undergone a chemical reaction with oxygen. 

Past participle of   oxidize (v.). 

oxidizer 
   VW\l    
oksandé (#) 
 
Fr.: oxydant    

A substance that oxidizes another substance. Same as  oxidant. 

Agent noun from   oxidize (v.). 
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oxygen 
  $
    
oksižen 
 
Fr.: oxygène    

A gaseous chemical element; symbol O. Atomic number 8; atomic weight 15.9994; melting point -
218.4°C; boiling point  -182.962°C; density 1.429 grams per liter at STP.  
A colorless, tasteless, ordorless gas that is the second most abundant consituent of dry air. It comprises 
20.946%. 

Fr. oxygène, coined in 1777 by the Fr. chemist Antoine-Laurent Lavoisier (1743-1794), from Gk. oxys 
"sharp, acid" + Fr. -gène "something that produces" from Gk. -genes "formation, creation" (cognate with 
Pers. zâdan "to bring forth, give birth;" Mid.Pers. zâtan; Av.  zan- "to bear, give birth to a child, be born," 
infinitive  zazite, zta- "born;" cf. Skt. janati "begets, bears;" L. gignere "to beget," nasci "to be born," as 
above, PIE base *gen- "to give birth, beget"). 

Oksižen, loan from Fr., as above. 

oxygen (#) 
  $
    
oksižen 
 
Fr.: oxygène    

A gaseous chemical element; symbol O. Atomic number 8; atomic weight 15.9994; melting point -
218.4°C; boiling point  -182.962°C; density 1.429 grams per liter at STP.  
A colorless, tasteless, ordorless gas that is the second most abundant consituent of dry air. It comprises 
20.946%. 

Fr. oxygène, coined in 1777 by the Fr. chemist Antoine-Laurent Lavoisier (1743-1794), from Gk. oxys 
"sharp, acid" + Fr. -gène "something that produces" from Gk. -genes "formation, creation" (cognate with 
Pers. zâdan "to bring forth, give birth;" Mid.Pers. zâtan; Av.  zan- "to bear, give birth to a child, be born," 
infinitive  zazite, zta- "born;" cf. Skt. janati "begets, bears;" L. gignere "to beget," nasci "to be born," as 
above, PIE base *gen- "to give birth, beget"). 

Oksižen, loan from Fr., as above. 

oxygen burning 
  '  $
    
suzeš-e oksižen 
 
Fr.: combustion de l'oxygène    

The stage when a star fuses Oxygen into Silicon and Sulfur. It occurs only in massive stars, with a mass 
over eight solar masses. 

  oxygen;  burning. 

ozone 
  
    
ozon (#) 
 
Fr.: ozone    

A form of  oxygen, O3, in which the molecule is made of three atoms instead of the usual two. 
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From Ger. Ozon, coined in 1840 by Ger. chemist Christian Friedrich Schönbein (1799-1868) from Gk. 
ozon, neute pr.p. of ozein "to smell." So called for its peculiar odor. 

ozone hole 
  )'  
    
surâx-e ozon (#) 
 
Fr.: trou  d'ozone    

Not really a "hole," but a region of exceptionally  depleted ozone in the stratosphere over the Antarctic that 
happens at the beginning of Southern Hemisphere spring (August-October). It was first noticed in the 
1970s by a research group from the British Antarctic Survey. 

  ozone;  hole. 

ozone layer 
   
    
lâye-ye ozon (#) 
 
Fr.: couche d'ozone    

An atmospheric layer that contains a high proportion of oxygen that exists as ozone. It acts as a filtering 
mechanism against incoming ultraviolet radiation. It is located between the troposphere and the 
stratosphere, around 15 to 20 kilometers above the Earth's surface. 

  ozone;  layer. 

ozone shield 
   e  
    
separ-e ozon (#) 
 
Fr.: bouclier  d'ozone    

The ozone layer within the stratosphere that filters out potentially lethal intensities of ultraviolet radiation 
from the Sun. 

  ozone; shield, from O.E. scield, scild, related to sciell "seashell, eggshell," from P.Gmc. *skeldus (cf. 
Du. schild, Ger. Schild, Goth. skildus); PIE base *(s)kel- "to cut." 

Separ "shield," from Mid.Pers. spar "shield;"  cf. Skt. phalaka- "board, lath, leaf, shield," phálati  "(he) 
splits;" Gk. aspalon "skin, hide,"  spolas "flayed skin," sphalassein "to cleave, to disrupt;" O.H.G. spaltan 
"to split;"  Goth. spilda "board;" PIE base *(s)p(h)el- "to  split, to break off;"    ozone. 

P Cygni line profile 
    ingyC P    
farâpâl-e P Cygni 
 
Fr.: profil  P Cygni    

A feature in a stellar spectrum showing strong hydrogen and helium emission lines with absorption lines 
on their blueward wing. This line profile  indicates a strong outflow of matter from  a star.  inverse P 
Cygni line profile. 

After   P Cygni star. 

P Cygni star 
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%  ingyC P    
setâre-ye P Cygni 
 
Fr.: étoile P Cygni    

A variable star in the constellation   Cygnus, and one of the most luminous stars in the Milky Way 
Galaxy. It is a   Luminous Blue Variable (LBV)  star of   spectral type B2 Ia located about 7000 light-
years away. It was unknown until the 17th century, when it suddenly brightened to third magnitude. It 
briefly disappeared and returned, and today has a magnitude of about 4.8. 

P, letter of alphabet; Cygni, pertaining to   Cygnus;   star. 

P Cygni stars 
  %
  ingyC P    
setâregân-e P Signi 
 
Fr.: étoiles P Cygni    

A class of high-luminosity,  early-type stars, in which spectral lines have a characteristic  P Cygni line 
profile. 

  P Cygni star. 

p mode 
  %  p Vi  ~    
tarz-e p, mod-e ~ 
 
Fr.: mode p    

Acoustic waves trapped inside stars, which act as a resonating cavity, exhibiting millions of oscillation 
modes or standing waves. P-mode oscillations in the Sun have frequencies in the 0.2-5.5 mHz range. They 
are particularly intense in the 2-4 mHz range, where they are often referred to as solar "5-minute 
oscillations".   oscillation  modes. 

P, referring to pressure;   mode. 

packing fraction 
  )  
%    
barxe-ye anbâštegi (#) 
 
Fr.: coefficient de tassement    

The difference between the isotopic mass of a nuclide and its mass number divided by its mass number. 
The packing fraction is a measure of the stability of the nucleus. 

Packing, from the verb pack "to put together in a pack," from the noun pack, from M.E. pak, packe, from 
M.D. pac or perhaps M.L.G. pak;   fraction. 

Barxé  fraction; anbâštegi quality noun of  anbâštan, anbârdan "to fill,  to replete;" Mid.Pers. 
hambridan "to fill;"  from Proto-Iranian *ham-par-,  from  prefix ham- + par- "to  fill;"  cf.  Av. par- "to 
fill,"  parav-, pauru-, pouru-  "full,  much, many;" O.Pers. paru- "much, many;" Mid.Pers. purr  "full;" 
Mod.Pers. por "full,  much, very;" PIE base *pelu- "full,"  from  *pel- "to  be full;"  cf. Skt. puru- "much, 
abundant;" Gk. polus "many," plethos "great number, multitude;" O.E. full. 

pair 
  ) % 
) 	    
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1) joft; 2) hamâl (#) 
 
Fr.: paire    

1) Something consisting of or regarded as having two parts or pieces joined together.  pair annihilation; 
  pair production.  
2) Two identical, similar,  or corresponding things. 

M.E., from O.Fr. paire,  from L. paria  "equals," neuter plural of par (genitive  paris) "a pair, counterpart, 
equal." 

1) Joft "pair, couple," Lori,  Laki jeft,  Qâyeni jof, Tabari jeft, Mid.Pers. yuxt "pair, couple,"  Av. yuxta- "a 
team of horses," from yaog- "to yoke, harness, put to; to join, unite," infinitive  yuxta, Mid.Pers. jug, 
ayoxtan "to join, yoke," Mod.Pers. yuq "yoke;"  cf. Skt. yuga- "yoke,"  Gk. zygon "yoke," zeugnyanai "to 
join, unite," L.  jugare "to join,"  from jugum "yoke,"  P.Gmc. *yukam, E. yoke; PIE *yeug- "to join."  
Hamâl, from ham- "together, with;  same, equally, even" (Mid.Pers. ham-, like L. com- and Gk. syn- with 
neither of which it is cognate. O.Pers./Av. ham-, Skt. sam-; also O.Pers./Av. hama- "one and the same;" 
Skt. sama-; Gk. homos-; originally identical with  PIE numeral *sam- "one," from  *som-. The Av. ham- 
appears in various forms: han- (before gutturals, palatals, dentals) and also hem-, hen-) + suffix -âl -al. 

pair annihilation 
  
  %    
nâbudi-ye joft 
 
Fr.: annihilation  de paire    

Mutual destruction of a particle and its antiparticle, such as an electron-positron pair, when they collide. 
The total energy of the two particles is converted into energy as gamma rays. It is the inverse process to  
pair production. 

  pair;    annihilation 

pair production 
    %    
farâvareš-e joft 
 
Fr.: production  de paire    

Formation of an electron and a positron from high-energy electromagnetic radiation (gamma ray having 
an energy greater than 1.02 MeV) in the field of an atomic nucleus. The inverse process to  pair 
annihilation. 

  pair;    production 

pairing energy 
  $  %    
kâruž-e jofteš 
 
Fr.: énergie de parité    

In nuclear physics, the extra binding energy associated with pairs of nucleons of the same kind. This 
quantity expresses the fact that nuclei with odd numbers of neutrons and protons have less energy and are 
less stable than those with even numbers of neutrons and protons. 

Pairing, verbal noun of    pair;   energy. 
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paleo- 
  
-    
dirin- (#) 
 
Fr.: paléo-    

A prefix meaning "old,  ancient" especially in reference to former geologic time periods, e.g.  
paleoclimatology;   paleomagnetism. 

From Gk. palaio-, combining  form of palaios "old,  ancient," from palai  "long ago, far back." 

Dirin  "old, ancient, of times past," from dir  "old, antique; a long while"  + suffix  -in. The first component 
from Mid.Pers. dêr, variants dagr, drâz "long"  (Mod.Pers. derâz "long," variant Laki,  Kurdi derež); 
O.Pers. darga- "long;" Av.  darga-, dara- "long," drjištm "longest;" cf. Skt. dirghá- "long (in space 
and time);" L. longus "long;"  Gk. dolikhos "elongated;" O.H.G.,  Ger. lang; Goth. laggs "long;" PIE  base 
*dlonghos- "long."  The second component -in adj. suffix, from Mid.Pers. -ên (as in âhênên, zarrên), from 
Av. -ana- (ayanhana- "made of iron," zaranana- "golden"); cf. Skt. -na-. 

paleoclimatology 
  
#	
    
dirin-eqlimšenâsi 
 
Fr.: paléoclimatologie    

The study of past climates throughout geologic and historic time (paleoclimates), and the causes of their 
variations. 

  paleo-;   climatology. 

paleomagnetism 
  
	*
%    
dirin-meqnâtis 
 
Fr.: paléomagnétisme    

The study of natural remanent magnetization in order to determine the intensity and direction of the 
Earth's magnetic field in the geologic past. 

  paleo-;   magnetism. 

paleontology 
  

    
dirin-šenâsi (#) 
 
Fr.: paléontologie    

The study of ancient life through fossils. 

From Fr. paléontologie, from paléo-,   paleo-, + ontologie  "ontology, metaphysical science or study of 
being," from onto-, from  Gk. ont- "being," pr.p. of  einai "to be" +    -logy. 

Dirin-šenâsi, from dirin-    paleo- + šenâsi -logy. 

Pallas 
      
Pâllâs (#) 
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Fr.: Pallas    

The second largest asteroid and the second to be discovered, by Heinrich Olbers in 1802. It is slightly 
irregular in shape and appears to have the same composition as meteorites classed as low-grade 
carbonaceous chondrites or enstatite achondrites. Diameter 570 × 525 × 482 km. Rotational period 9 to 12 
hours. Semimajor axis 2.773 AU. 

In Gk. mythology, Pallas was one of the Titans. The winged husband of Styx, he is the father of Nike and 
maybe Eos. Some legends claim that he is the father of Athena, possibly because of her nickname Pallas-
Athena. 

Pan 
  
    
Pân (#) 
 
Fr.: Pan    

The innermost of Saturn's known satellites, orbiting within the Encke Division  in the A Ring at a distance 
of 133,583 km. Also know as Saturn XVIII.  It  orbits Saturn every 0.575 days and its diameter is about 20 
km. Pan was discovered in 1990 from Voyager photos taken in 1981. 

In Gk. mythology, Pan was the god of woods, fields, and flocks, having a human torso and head with a 
goat's legs, horns, and ears. 

pan- 
  
- - 	-    
pân- (#), sarâsar- (#), hamé- (#) 
 
Fr.: pan-    

A prefix meaning "all,  whole," used as a general formative (panorama; pantelegraph; pantheism; 
pantonality), and especially in terms implying the union of all  branches of a group (Pan-Christian; Pan-
Hellenic; Pan-Slavism). 

From Gk. pan-, combining form of  pas (neuter pan) "all, every," of unknown origin. 

Pân- loan from Gk., as above.  
Sarâsar- "all, entirely, the whole,"  literally  "from beginning to end; from  one end to the other," from sar 
"head" + -â- epenthetic vowel + sar. The main word sar is related to soru, sorun "horn" (karnâ "a 
trumpet-like wind  instrument," variant sornâ "a wind instrument");  Mid.Pers. sar "head," sru "horn;"  Av. 
sarah- "head," sr	 - "horn, nail;"  cf. Skt. iras- "head, chief;" Gk. kara "head," karena "head, top," keras 
"horn;" L.  cornu "horn," cerebrum "brain;"  P.Gmc. *khurnaz (Ger. Horn, Du.  horen; cognate with E. 
horn, as above, from PIE *ker- "head, horn;" O.E. horn "horn of  an animal," also "wind instrument;"  E. 
horn); PIE base *ker- "head, horn, top, summit."  
Hamé- "all," variant hami "all  the time, always;" Mid.Pers. hamâg "all,"  hamê "all the time, always;" Av. 
hama- "any;" cf. Skt. sama-"any, every, whichever;" Gk. amo-then "whichever;"  Goth. sums "any;" O.N. 
sumr "any;" O.E. sum "some;" E. some. 

pancake model 
  	      
model-e lavâš 
 
Fr.: modèle des crêpes    
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A model of galaxy formation  in which regions of primordial  gas as massive as clusters of galaxies began 
to collapse into thin sheets (pancakes). Within the pancakes, smaller regions of gas later collapsed to form 
individual galaxies. 

Pancake, from M.E., from pan "a usually broad, shallow, and open container for domestic use, as for 
cooking;" O.E. panne + cake, from M.E., from  O.N. kaka "cake," cognate with M.E. kechel "little  cake;" 
G. Kuchen;   model. 

  model; lavâš "a sort of thin flattened bread." 

Pandora 
  
    
 
Fr.: Pandore    

One of the inner moons of Saturn and the outer shepherd moon for the F-ring. It was discovered in 1980 
from Voyager 1 photos and is also known as Saturn XVII. 

In Gk. mythology Pandora was the very first woman who was formed out of clay by the gods. She was 
bestowed upon humankind by Zeus as a punishment for Prometheus' theft of fire. Entrusted with a box 
containing all the ills that could plague people, she opened it out of curiosity and thereby released all the 
evils of human life. 

Pangea 
  
	 
    
Pânzam, Pânžé 
 
Fr.: Pangée    

Hypothetical supercontinent that existed from about 300 to 200 million years ago. It has since broken up 
and the fragments have drifted to become the configuration of Earth's present-day continents. 

From Gk.   pan- "all"  + gaia, variant ge "earth, land, ground, soil." 

Pânzam, from   pan- + zam, variants zamin, zami "earth, ground," from Mid.Pers. zamig "earth;" Av. 
zam- "the earth;" cf. Skt. ksam; Gk. khthôn, khamai "on the ground;" L. homo "earthly being" and humus 
"the earth" (as in homo sapiens or homicide, humble, humus, exhume); PIE root *dh(e)ghom "earth."  
Pânžé, loan from Fr. 

panspermia 
  

 
    
pân-dâne-vari, sarâsar-dâne-vari 
 
Fr.: panspermie    

The hypothesis that life exists and is distributed throughout the Universe in the form of "seeds" that 
develop in the right environment. 

N.L., from Gk.  panspermia "mixure of all  seeds," from  pan- + -sperm, a combining form  of sperma 
"seed" + -ia a noun suffix. 

Pân-dâne-vari, sarâsar-dâne-vari, from pân-, sarâsar-,    pan-, + dâné "seed, grain" (Mid.Pers. dân, 
dânag "seed, corn," Av. dânô- in dânô.karš- "carrying grains; an ant," Skt. dhânâ- "corn, grain," 
Tokharian B tâno "grain," cf.  Lith. duona "corn, bread") + -var  suffix  of possession, variant -ur (Mid.Pers. 
-uwar, -war; from  O.Pers. -bara, from bar- to bear, carry") + -i  noun suffix. 
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para- 
  - -    
pârâ- (#), parâ- (#) 
 
Fr.: para-    

1) A prefix  occurring in loanwords from Gk. with  the meanings "beside, alongside of, by, beyond."  
2) Chemistry: A combining form  designating the para (1, 4) position in the benzene ring.  
Short for   parahydrogen. 

From Gk. para-, from para  (preposition) "beside, near, from, against, contrary to," cognate with Av. par, 
as below; L. pro "before, for, in favor  of," per- "through;"  Goth. faur  "along;" O.E. for-  "off, away." 

Pârâ-, parâ-, from O.Pers. par (adv.) "along; forth;"  Av. par (adv.) "at first, in  the first place; in former 
times, formerly;"  also "away, aside;" cf. Skt. pur: "before, formerly;" cognate with Gk.  para, as above. 

parabola 
  	     
sahmi (#) 
 
Fr.: parabole    

A plain curve obtained by slicing a cone with a plane parallel to one side of the cone. A parabola can be 
considered an ellipse with an infinite major axis. It is one of the types of conic sections. 

N.L., from Gk.  parabole "comparison, application," literally  "a throwing  beside," from   para-  + bole 
"throwing,"  related to ballein "to throw." 

Sahmi, of unknown origin. 

parabolic 
  	     
sahmi 
 
Fr.: parabolique    

Having the form of a parabola. 

of or pertaining to   parabola. 

parabolic antenna 
  
%
  	    
ânten-e sahmi (#) 
 
Fr.: antenne parabolique    

An antenna comprising a parabolic reflector with a receiving and/or transmitting element positioned at or 
near its focal point. 

  parabolic;    antenna. 

parabolic mirror 
  
  	    
âyene-ye sahmi (#) 
 
Fr.: miroir  parabolique    
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A concave mirror that has the form of a paraboloid of revolution. 

  parabolic;    mirror. 

parabolic orbit 
  	  	    
madâr-e sahmi 
 
Fr.: orbite  parabolique    

An orbit whose overall shape is like a parabola; it is the limiting case between an elliptical orbit 
(eccentricity less than 1) and a hyperbolic orbit (eccentricity larger than 1). The speed necessary to form a 
parabolic orbit is known as the escape velocity. 

  parabolic;    orbit. 

parabolic velocity 
  %
  	    
tondâ-ye sahmi 
 
Fr.: vitesse parabolique    

The speed necessary to form a parabolic orbit around a gravitational center. It is also the minimum speed 
necessary to escape from the gravitational pull of a body. 

  parabolic;    velocity. 

paraboloid 
  	     
sahmivâr (#) 
 
Fr.: paraboloïde    

A solid formed by the revolution  of a parabola about its axis. 

From parabol(a)  parabola  +   -oid. 

paradox 
  )    
pârâdaxš (#) 
 
Fr.: paradoxe    

A statement, proposition, or situation that seems self-contradictory or absurd but in reality is or may be 
true.   Fermi paradox;   faint  early Sun paradox; twins paradox. 

From L. paradoxum "contrary to expectation," from  Gk. paradoxon, from neuter of adj. paradoxos 
"contrary to common opinion, unbelievable," from    para- "contrary  to" + dox(a) "opinion,  belief" +  -os 
adj. suffix. The main component dox, from dokein "to appear, seem, think," is cognate with Av. das- "to 
show," Skt. des- "to show, point out," L. dicere "to  utter;" PIE base *deik- "to show, pronounce solemnly." 

Pârâdaxš (on the model of Gk. paradoxos), from pârâ-  para-  + daxš, from Av. daxš- "to reveal, 
instruct, point out," fradaxštar-  "teacher," *daxšr "revelations;" Mod.Pers. daxš "task, effort;" cf. Skt. 
daks- "to be able," dáksa- "able, expert." 

parahydrogen 
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  -
    
pârâ-hidrožen 
 
Fr.: parahydrogène    

Molecular hydrogen in which the nuclei (protons) of  the two hydrogen atoms contained in the molecule 
have spins in opposite directions.  orthohydrogen 

  para-; +   hydrogen. 

parallactic 
  %    
didgašti 
 
Fr.: parallactique    

Of or pertaining to a parallax. 

Adj. form  of   parallax. 

parallactic angle 
    %    
zâviye-ye didgašti 
 
Fr.: angle parallactique    

The angle formed by the intersection of two different viewing  directions. 

  parallactic;    angle. 

parallactic ellipse 
  4   %    
beyzi-ye didgašt 
 
Fr.: ellipse de parallaxe    

The path on the sky of the apparent position of a star as seen from the Earth, due to the Earth's annual 
motion around the Sun. 

  parallactic;    ellipse. 

parallactic inequality 
  
	  %    
nâhamugi-ye didgašti 
 
Fr.: inégalité  parallactique    

An irregularity  in the Moon's motion caused by the Sun's gravitational attraction, which sets the Moon 
ahead or behind its normal orbital position. The Moon is about 2 arcminutes ahead of its expected position 
at first quarter, and a similar amount behind at last quarter. 

  parallactic;    inequality. 

parallactic motion 
  
   %    
jonbeš-e didgašti 
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Fr.: mouvement parallactique    

The proper motion of a star due to the effect of the Sun's motion relative to the  local standard of rest. 

  parallactic;    motion. 

parallax 
  %    
didgašt (#) 
 
Fr.: parallaxe    

The apparent shift of a nearby object's position in relation to more distant ones when the nearby object is 
observed from different viewing angles. 

From M.Fr. parallaxe,  from Gk. parallaxis  "change, alteration," from parallassein "to  alter, make things 
alternate," from   para- "beside" + allassein "to  change," from allos "other;"    alias. 

Didgašt, literally  "view change," from did  "sight, view; eye," from  didan "to see" (Mid.Pers. ditan "to  see, 
regard, catch sight of, contemplate, experience;" O.Pers. d- "to see;" Av. d(y)- "to see," didti "sees;" cf. 
Skt. dh- "to perceive, think, ponder; thought, reflection, meditation," ddhye; Gk. dedorka "have seen") + 
gašt "change, alteration," past stem of gaštan, gardidan "to turn, to change" (Mid.Pers. vartitan; Av. 
vart- "to turn, revolve;" Skt. vrt- "to  turn, roll,"  vartate "it  turns round, rolls;" L.  vertere "to turn;" O.H.G. 
werden "to become;" PIE base *wer- "to turn, bend"). 

parallel 
      
parâsu 
 
Fr.: parallèle    

1) Said of two or more things, such as lines or planes, that are equally distant from one another at all 
points.  
2) Electricity:  An arrangement of the components in an electric circuit so that the same voltage is applied 
to each component. Compare  series.  

From M.Fr. parallèle,  from L. parallelus,  from Gk. parallelos  "parallel,"  from para allelois  "beside one 
another," from   para- "beside" + allelois  "each other," from allos "other,"    alias. 

Parâsu, from parâ-  para-  + su "direction, side," from  Mid.Pers. sôk "direction, side." 

parallel of altitude 
  
      
parhun-e farâzâ 
 
Fr.: almucantar    

A small circle on the celestial sphere whose plane is parallel to the celestial horizon. Same as  
almucantar. 

  parallel;    altitude. 

  almucantar. 

paramagnet 
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  	*
%    
pârâmeqnât 
 
Fr.: para-aimant    

A paramagnetic substance, which possesses  paramagnetism. 

  para- +   magnet. 

paramagnetic 
  	*
%    
pârâmeqnâti 
 
Fr.: paramagnétique    

Relative to or characterized by  paramagnetism. 

  para- +   magnetic 

paramagnetism 
  	*
%	
    
pârâmeqnâtmandi 
 
Fr.: paramagnétisme    

The property of a substance that possesses a  magnetic permeability greater than that of a vacuum but 
significantly less than that exhibited by   ferromagnetism. In the absence of an external magnetic field 
the atomic   magnetic moments of the substance are randomly oriented and thus cancel each other out 
with no net total magnetic moment. Moreover the coupling between neighboring moments is weak. 
However, when a magnetic field is applied magnetic moments align with the direction of the field and so 
the magnetic moments add together. Therefore paramagnetic substances affect external fields in a positive 
way, by attraction to the field resulting in a local increase in the magnetic field. The   magnetization 
vanishes when the field is removed. 

  para- +   magnetism 

parameter 
  	
    
pârâmun 
 
Fr.: paramètre    

General: Any of  a set of physical properties whose values determine the characteristics or behavior of 
something.  impact parameter;    ionization parameter.  
Math.: A constant or variable term in a function that determines the specific form of the function  but not 
its general nature, as a in f(x) = kx, where k determines only the slope of the line described by f(x). 

Mod.L. parametrum, from  Gk.   para- + metron "measure,"   meter. 

Parâmun, from parâ-  para-  + mun/mân "measure," as in Pers. terms pirâmun "perimeter," âzmun "test, 
trial," peymân "measuring, agreement," peymâné "a measure; a cup, bowl," from O.Pers./Av. m(y)- "to 
measure;" cf. Skt. mati "measures," matra- "measure;" Gk. metron "measure;" L. metrum; PIE base *me- 
"to measure." 

parametric equation 
  	   	
    
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hamugeš-e pârâmuni 
 
Fr.: équation paramétrique    

Any of a set of equations that defines the coordinates of the dependent variables of a curve or surface in 
terms of one or more independent variables or parameters. 

  parametric;   equation. 

Paranal Observatory 
  
  
    
nepâhešgâh-e Paranal 
 
Fr.: Observatoire de Paranal    

An   ESO observatory, located on Cerro Paranal in the Atacama Desert, northern Chile, at 2,635 m 
altitude. It is about 120 km south of the town of Antofagasta and 12 km inland from the Pacific Coast. The 
Paranal Observatory hosts the  Very Large Telescope (VLT) with four 8.2 m telescopes. Each telescope 
provides one  Cassegrain and two   Nasmyth focus stations for facility instruments. One Nasmyth 
focus is available for visitor instruments. In addition each telescope is equipped with a  coudé focus 
station from which the light can be coherently combined in the interferometric focus. ESO also operates 
four 1.8 m Auxiliary  Telescopes (ATs), that are used as an interferometric array (VISA). Currently, 11 
instruments including two interferometric  instruments are operational and offered for science 
observations. Soon, two survey telescopes shall be operated: the 4 m infrared VISTA, and the 2.5 m 
visible VST telescopes. 

Paranal, the name of the mountain;   observatory. 

parapegma 
  	    
pârâpegmâ 
 
Fr.: parapegme    

An astronomical and meteorological calendar written by ancient Greeks from 450 B.C. during at least 
three centuries. The parapegma was an inscribed stone for public use. It had holes beside the inscription, 
in which a peg could be inserted next to the appropriate day. The term was later applied to purely written 
forms of such calendars, or almanacs; plural form parapegmata. 

From   para- "next to"  + pegma "something that fastens something else together," from pegnyein "to 
stick." 

paraxial 
      
parâse-yi 
 
Fr.: paraxial    

Characteristic of optical analyses that are limited to infinitesimally small  apertures. Also called first-order 
or Gaussian optics. 

  para-;   axial. 

From par(â)-,   para-,  + âseyi  axial. 

paraxial ray 
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  %      
partow-e parâse-yi 
 
Fr.: rayon paraxial    

A ray that lies close to and almost parallel to the optical axis and behaves according to paraxial equations. 

  paraxial   ray. 

parent 
  	     
permâr, zâdâr 
 
Fr.: parent    

1) General: A father or a mother. A precursor, or progenitor.   progentor.  
2) Physics: A nuclide that upon radioactive decay or disintegration yields a specific nuclide (the daughter). 

From O.Fr. parent, from L. parentem (nominative parens) "father or mother, ancestor," from parere "to 
bring forth, give birth  to, produce," from PIE base *per- "to bring  forth" 

Permâr, literally  "father-mother," from  Gilaki per "father"  + Gilaki  mâr "mother."  The first element in 
standard Pers. pedar "father;" Mid.Pers. pidar, variant pid "father;" O.Pers. pit- "father;" Av. patar-;  cf. 
Skt. pitár-; Gk.  pater; L. pater (Fr. père, Sp. padre); O.H.G. fater. The second term in standard Pers. 
mâdar "mother;" Mid.Pers. mâd, mâdar; O.Pers./Av. mtar- "mother;" cf.  Ossetic mad/madae "mother;" 
Khotanese mâta "mother;" Skt. mtár- "mother;" Gk. meter, mater; L. mater (Fr. mère, Sp. madre); O.E. 
môdor from P.Gmc. *mothær (O.S. modar, Dan. moder, Du. moeder, Ger. Mutter); Lith. mote "wife.  
Zâdâr  progenitor. 

parent cloud 
    	    
abr-e permâr 
 
Fr.: nuage parent    

Usually of a newborn star, the molecular cloud in which the star has formed. 

  parent;   cloud. 

parent element 
  
  	    
bonpâr-e permâr 
 
Fr.: élément parent    

A radioactive element that spontaneously decays into a new substance. The product of this decay is known 
as a "daughter" element. 

  parent;   element. 

parent galaxy 
  $$
  	    
kahkešân-e permâr 
 
Fr.: galaxie parente    
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Of a high redshift supernova, the galaxy in which the event has occurred. 

  parent;   galaxy. 

parent molecule 
  >im  'Cf'i    
molekul-e permâr 
 
Fr.: molécule parente    

The molecule initially  produced when a comet nucleus sublimates, soon changed to different daughter 
molecules because of solar radiation. 

  parent;   molecule. 

parhelion 
      
pârâhur 
 
Fr.: parhélie    

An optical phenomenon, seen as a halo in the form of a colored spot at the same angular elevation as the 
Sun. The most common parhelia are seen about 22° on either side of the Sun. Parhelia are caused by 
refraction of sunlight by ice crystals. Also called mock Sun or sundog. 

From Gk. parhelion "a mock Sun," from    para- "beside" + helios "sun,"    helio-. 

Pârâhur,   para- +  hur "sun,"   helio-. 

parity 
  	    
hamâli (#) 
 
Fr.: parité    

1) General: Equality, as in amount, status, or character; equivalence; correspondence; similarity; analogy. 
Opposite of disparity. 
2) Physics: The principle of space-inversion invariance.  
An operation that reverses the algebraic sign of the coordinate axes used to describe a system, i.e. (x, y, 
z)  (-x, -y, -z). The parity principle is important  in quantum mechanics because the wavefunctions which 
represent particles can behave in different ways upon transformation of the coordinate system. The parity 
is 1 (or even) if the wavefunction of the system is unchanged by an inversion of the coordinate system; it 
is -1 (or odd) if the wave function is changed only in sign. Parity is conserved in strong interactions, but 
not in weak ones.  
3) Math.: The attribute, of an integer, of being even or odd. Thus, it can be said that 8 and 12 have the 
same parity, whereas 5 and 16 have opposite parity. 

From M.Fr. parité, from  L.L.  paritas "equality,"  from L.  adj. par "equal." 

Hamâli, quality noun of  hamâl,   pair (equivalent 2). 

parity conservation 
  Yf>wd  Y(VW=>m    
pâyandegi-ye hamâli 
 
Fr.: conservation de parité    

1013
In quantum mechanics, the condition of parity in strong and electrodynamic interactions, where it remains 
constant and does not change with time. In other words, parity conservation implies that Nature is 
symmetrical and makes no distinction between right- and left-handed rotations or between opposite sides 
of a subatomic particle. Thus, for example, two similar radioactive particles spinning in opposite 
directions about a vertical axis should emit their decay products with the same intensity upwards and 
downwards. 

  parity;    conservation. 

parity violation 
  Yf>wd  qd>[    
enâheš-e hamâli 
 
Fr.: violation  de la parité    

In quantum mechanics, the condition of parity in the weak interaction. For example, the emitted beta rays 
in radioactive decay of cobalt-60 nuclei are not equally distributed between the two poles of cobalt-60. 
More beta particles emerge from one pole than the other, and it would be possible to distinguish the mirror 
image nuclei from their counterparts. 

  parity; violation,  verbal noun of violate, M.E.,  from L.  violatus p.p. of violare "to  treat with violence, 
violate," from violentus "violent,  "  from vis "force, violence." 

Parkes Selected Region (PSR) 
  <_z>[ V=s(   }l>m      
nâhiye-ye gozide-ye Parkes 
 
Fr.: Région sélectionnée de Parkes    

A catalog of 397 radio sources between declinations +20° and +27° which were compiled from a finding 
survey made at 635 MHz with the 64m radio telescope at the Australian National Radio Astronomy 
Observatory, Parkes, N.S.W. and published in 1968. Originally abbreviated PSR, this catalog, which is 
also called PKS, replaces and improves on four earlier lists (1964 to 1966). 

Parkes, proper noun; selected, p.p. of  select (v.);  region. 

parsec 
  $    
pârsek (#) 
 
Fr.: parsec    

A basic unit of astronomical distances, corresponding to a trigonometric parallax of one second of arc. In 
other words, it is the distance at which one astronomical unit (the mean radius of the Earth's orbit) 
subtends an angle of 1 arcsecond. Abbreviation: pc. 1 pc = 3.2616 light-years = 206 265 astronomical 
units = 30.857 x 1012 km. 

From parallax + second. 

parselene 
  	    
pârâmâh 
 
Fr.: parasélène    
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An optical phenomenon resulting from the refraction and reflection of moonlight  within  ice crystals in 
cirrus cloud; also known as paraselene, mock Moon or moondog. It is the lunar counterpart of the  
parhelion. 

From Gk. para- "beside,"   para-,  + selene "moon," from Gk. selene "moon," related to selas "light, 
brightness, flame." 

Pârâ-,   para-, + mâh  moon. 

Parseval's theorem 
  
      
farbin-e Parseval 
 
Fr.: théorème de Parseval    

A theorem relating the product of two functions to the products of their Fourier series components. 

Named after Marc-Antoine Parseval (1755-1836), French mathematician;  theorem. 

partial 
      
pâri (#) 
 
Fr.: partiel    

Being such in part only; not total or general; incomplete. 

M.E. parcial,  from O.Fr. parcial,  from M.L.  partialis  "pertaining to a part," from  L. pars (genitive partis) 
"part, piece, side, share," portio "share, portion;" cf. Pers. pâr, pâré "piece, part, portion, fragment;" as 
below. 

Pâri pertaining to pâr, pâré "piece, part, portion,"  parré "portion,  segment (of an orange)," pargâlé, 
"piece, portion; patch;" (dialects Kermâni pariké "portion,  half;"  Tabari perik "minute quantity,  particle;" 
Lârestâni pakva "patch;" Borujerdi parru  "patch"); Mid.Pers. pârag "piece, part, portion;  gift, offering, 
bribe;" Av. pra- "debt," from  par- "to  remunerate, equalize; to condemn;" PIE *per- "to sell, hand over, 
distribute; to assigne;" Gk. peprotai "it  has been granted;" L. pars, as above; Skt. purti- "reward;" Hitt. 
pars-, parsiya- "to break, crumble." 

partial derivative 
  )
      
vâxane-ye pâri 
 
Fr.: dérivée partielle    

The derivative of a function of two  or more variables, e.g., z = f(x,y), with respect to one of the variables, 
the others being considered constants (denoted z / x). 

  partial;    derivative. 

partial differential  equation 
  	   
  )
      
hamugeš-e degarsâne-yi bâ vâxane-ye pâri 
 
Fr.: équation différentielle  aux dérivées partielles    
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A type of differential  equation involving  an unknown function (or functions) of  several independent 
variables and its (or their) partial derivatives with respect to those variables. 

  partial;    differential;    equation. 

partial eclipse 
  %      
gereft-e pâri 
 
Fr.: éclipse partielle    

An eclipse during which only the partial shadow touches the Earth (for a solar eclipse) or the Moon (for a 
lunar eclipse). 

  partial;    eclipse. 

particle 
      
zarré (#) 
 
Fr.: particule    

A unit of matter smaller than the atom or its main components. The term particle also includes any 
(currently hypothetical) new particles that might be discovered, such as the supersymmetric partners of the 
quarks and leptons and bosons. 

From L. particula  "little  bit or part," diminutive  of pars (genitive  partis), from  PIE base *per- "to assign, 
allot;" cf. Mid.Pers.  pârag "gift,  offering, bribe;"  Mod.Pers. pâreh "gift"  (  partial);  Gk. porein "to 
provide, give, grant," peprotai "it  has been granted;" Skt. purtá- "gift, pay, reward." 

Zarré, from Ar.  dharrat "particle." 

particle physics 
  $      
fizik-e zarreyi (#) 
 
Fr.: physique des particules    

The branch of physics that deals with the smallest known structures of matter and energy in order to 
understand the fundamental particles and forces of nature. 

  particle;    physics. 

particular 
      
vižé (#) 
 
Fr.: particulier    

Of or pertaining to a single or specific case rather than to others or all; special rather than general. 
Linguistically  related notion   peculiar = afd (). 

M.E. particuler,  from O.Fr. particuler,  from  L.L. particularis  "of  a part," from L.  particula   particle + -
ar  -al. 
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Vižé, from Mid.Pers. apcak "pure, sacred," from *apa-vcak "set apart," from prefix apa- + vcak, from 
vxtan (Mod.Pers. bixtan) "to detach, separate, sift, remove," Av. vak- "to select, sort out, sift," pr. vaca-
, Skt. vic-, vinakti "to sift,  winnow,  separate; to inquire." 

particular solution 
  3      
hall-e vižé 
 
Fr.: solution  particulière    

Of partial differential  equations, the solution which can be obtained from the general solution by particular 
choice of the arbitrary functions.   general solution;    singular solution. 

  particular;    solution. 

partition function 
  $      
karyâ-ye pâreš 
 
Fr.: fonction  de partition    

In statistical mechanics, the function giving the probability  that a particle belong to a population with a 
specified energy. It is the integral, over the phase space of a system, of the exponential of (-E/kT), where E 
is the energy of the system, k is Boltzmann's constant, and T is the temperature. 

M.E., from from  O.Fr., from L.  partitionem (nominative partitio)   "division, portion,"  from partitus,  p.p. of 
partire "to  part;"   function. 

Karyâ  function; pâreš, verbal noun from *pâridan,  from  pâr, pâré "piece, part, portion," parré  "portion, 
segment (of an orange)," pargâlé, "piece, portion; patch;" (dialects Kermâni pariké "portion, half;"  Tabari 
perik "minute quantity, particle;"  Lârestâni pakva "patch;" Borujerdi  parru "patch");  Mid.Pers. pârag 
"piece, part, portion; gift, offering,  bribe;" Av.  pra- "debt," from par-  "to remunerate, equalize; to 
condemn;" PIE *per- "to  sell, hand over, distribute; to assigne;" Gk. peprotai "it has been granted;" L. 
pars, as above; Skt. purti- "reward;" Hitt.  pars-, parsiya- "to break, crumble." 

parton 
  %
    
pârton (#) 
 
Fr.: parton    

In particle physics, a constituent of the hadron originally postulated in the theoretical analysis of high-
energy scattering of particles off hadrons. In modern usage, the term parton is often used to mean a quark 
or a gluon. 

Coined by the American physicist Richard Feynman (1918-1988), from part, from    particle +    -ion 

pascal (Pa) 
  $    
pâskâl (#) 
 
Fr.: pascal    

The SI unit of presseure, that of one newton per square meter, or 10-5 bars. 
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In honor of Blaise Pascal (1623-1662), French mathematician, physicist, and religious philosopher for his 
contribution in the study of hydrodynamics and hydrostatics, in particular establishing the principle of the 
barometer. 

Pascal's law 
  #

    $    
qânun-e pâskâl (#) 
 
Fr.: loi  de Pascal    

A change in the pressure of an enclosed incompressible fluid is conveyed undiminished to every part of 
the fluid and to the surfaces of its container. 

Named after Blaise Pascal (1623-1662), French mathematician, physicist, and religious philosopher for his 
contribution in the study of hydrodynamics and hydrostatics, in particular establishing the principle of the 
barometer. 

Paschen series 
      
    
seri-ye Paschen (#) 
 
Fr.: série de Paschen    

The spectral series associated with the third energy level of the hydrogen atom. The series lies in the 
infrared, with P/  at 18,751 Å, and Paschen limit at 8204 Å. 

In honor of Friedrich Paschen (1865-1947), German physicist;  series. 

Paschen-Back effect 
   C   
-$    
oskar-e Paschen-Back 
 
Fr.: effet Paschen-Back    

An effect on spectral lines obtained when the light source is located in a strong magnetic field. The strong 
field disrupts the coupling between the orbital and spin angular momenta, resulting in a different pattern of 
splitting. 

Named for the German physicists Friedrich Paschen (1865-1947) and Ernst E. A. Back (1881-1959);  
effect. 

Pasiphae 
  1    
Pâsifâé 
 
Fr.: Pasiphaé    

The fifteenth of Jupiter's known satellites, orbiting at 23,660,000 km from Jupiter; also known as Jupiter 
VIII.  Its diameter is 36 km and orbital period 744 days. 

In Gk. mythology, Pasiphae was the wife of Minos and mother, by a white bull, of the Minotaur. 

passage 
      
gozar (#) 
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Fr.: passage    

An act or instance of passing from one place, condition, etc., to another; transit. Same as  transit. 

M.E, from O.Fr. passage, from passer "to go by;" originally  "a road, passage." 

Gozar "passage, transit, passing," from gozaštan "to pass, cross, transit," variant gozâštan "to put, to place, 
let, allow;" Mid.Pers.  widardan, widâštan "to pass, to let pass (by);" O.Pers. vitar- "to pass across," 
viyatarayam "I put across;" Av. vi-tar-  "to  pass across," from vi- "apart, away from" (O.Pers. viy- "apart, 
away;" Av. vi-  "apart, away;" cf. Skt. vi- "apart, asunder, away, out;" L. vitare "to  avoid, turn aside") + 
O.Pers./Av. tar- "to cross over;"   trans-. 

passband 
  
    
gozar-bând 
 
Fr.: bande passante    

The range of wavelengths that are transmitted by a filter. Same as  band-pass. 

Pass from O.Fr. passer, from V.L. *passare "to step, walk, pass," from L. passus "step, pace;" cf. Pers. pâ 
"foot," pey "step;"   band. 

Gozar "passage, transit, passing," from gozaštan "to pass, cross, transit," variant gozâštan "to put, to place, 
let, allow;" Mid.Pers.  widardan, widâštan "to pass, to let pass (by);" O.Pers. vitar- "to pass across," 
viyatarayam "I put across;" Av. vi-tar-  "to  pass across," from vi- "apart, away from" ( O.Pers. viy- "apart, 
away;" Av. vi-  "apart, away;" cf. Skt. vi- "apart, asunder, away, out;" L. vitare "to  avoid, turn aside") + 
O.Pers./Av. tar- "to cross over"); bând  band. 

passive 
  $    
akâr 
 
Fr.: passif    

Tending not to participate actively; not working  or operating. 

From L. passivus "submissive; capable of feeling or suffering," from passus, p.p. of pati "to experience, 
undergo, suffer." 

Akâr "not working,  not doing," from    a- negation prefix + kâr "work,"  varaint  of kar, present stem of 
kardan "to do, to make" (Mid.Pers. kardan; O.Pers./Av. kar-  "to do, make, build;" Av.  krnaoiti "he 
makes;" cf. Skt. kr- "to do, to make," krnoti  "he makes, he does," karoti "he makes, he does," karma "act, 
deed;" PIE base kwer- "to do, to make"). 

passive cloud 
  >l      
abr-e akâr 
 
Fr.: nuage passif    

A cumulus cloud that is no longer dynamically connected with the atmospheric boundary layer via 
updrafts or downdrafts. 

  passive;  cloud. 
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passive component 
  	
  $    
hamne-y akâr 
 
Fr.: composante passive    

An electronic component which contains no source of power, in contrast to active components. 

  passive;  component. 

passive system 
  	
  $    
râžmân-e akâr 
 
Fr.: système passif    

An electronic system which emits no energy, and is not detectable. 

  passive;  system. 

patchy turbulence 
  
$  %$%$    
âšubnâki-te teke-teké 
 
Fr.:    

A   turbulence that is not continuous in space, but is separated by regions of stability and  laminar 
flow. 

Patchy adj. of patch, M.E. pacche, maybe a variant of piece. 

Teke-teké "patchy," from teké "piece, patch." 

patera 
  %    
paterâ 
 
Fr.: patera    

A shallow dish-like  craterwith irregular, sometimes scalloped rims, on the surface of a planet. 

From L. patera "abroad, shallow dish" (used for drinking,  primarily  in a ritual context). 

path 
      
peh 
 
Fr.: chemin, trajectoire;  bande    

A route, course, or track along which something moves.  
A course of action, conduct, or procedure.  
Math.: A continuous curve that connects two or more points. 

O.E. paþ, pæþ; cf. O.Fris. path; M.Du. pat; Du. pad; O.H.G. pfad; Ger. Pfad "path." 
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Peh "path, way," from O.Pers. pai- "path, way;" Av. pa-, variants pai-, pa-, pantay-; Mid/Mod.Pers. 
pand "path, advice, councel;" Khotanese pande "road, path;" Ossetic fœndœg "path, road;" cf. Skt. pánth- 
"road, path, course;" Gk. patos "path, way," pontos "sea;" L. pons "bridge, path;" P.Gmc. *finthanan "to 
find;" E. find;  PIE base *pent- "to go, to tread." 

path of totality 
    	$    
peh-e hamâki 
 
Fr.: bande de totalité    

The path (up to 320 km wide) that the Moon's shadow traces on the Earth during a total solar eclipse. 

  path;   totality. 

pattern 
      
olgu (#) 
 
Fr.: figure    

A distinctive style or form.  
A plan or model used as a guide for making something.  diffraction  pattern;   interference pattern;  
pattern speed. 

M.E. patron, from  O.Fr. patron, from M.L.  patronus "patron saint, lord, master, model, pattern," from 
pater "father." 

Olgu "pattern," from Turkish  ülgü "form,  mold, model." 

pattern speed 
  %
      
tondi-ye olgu 
 
Fr.: vitesse de rotation de l'onde spirale ou barrée    

In models of galactic structure, the angular velocity of a spiral arm or a bar, assumed to be a pattern 
rotating as a solid body in the galaxy. 

  pattern;   speed. 

Pauli exclusion principle 
     \x   6    
parvaz-e osbast-e Pauli 
 
Fr.: principe  d'exclusion de Pauli    

A quantum mechanical principle according to which no two identical    fermions can share the same 
quantum state (set of four quantum numbers). Also known as  exclusion principle. 

In honor of Wolfgang Pauli (1900-1958), Austrian  theoretical physicist, who formulated the principle in 
1925;   exclusion;   principle. 

Pavo 
  %   "    
Tâvus (#) 
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Fr.: Paon    

The Peacock. A constellation in the southern hemisphere, at about 19h 30m right ascension, 65° south 
declination. Abbreviation: Pav; genitive:  Pavonis. 

From L. pavo "peacock;" paupulo "peacock's sound;" Gk. taos "peacock;" 

Tâvus, from Ar., ultimately  from Gk. taos "peacock." 

peak 
  %*    
setiq (#) 
 
Fr.: pic    

The pointed top of a mountain or ridge. The pointed top of anything.   Gamow peak;  peak 
wavelength. 

Perhaps from M.L.G. pék "pick, pike." 

Setiq "summit, top," from *us-tig,  from us-,   ex-, + tig  "pointed," related to tiq "blade," tiz  "sharp," tež, 
tej, tij; Mid.Pers. tigr,  têz, têž "sharp," O.Pers. tigra- "pointed," tigra.xauda- "pointed  helmet (epithet of 
Scythians)," Av. tira- "pointed," tiray- "arrow,"  tiži.arštay- "with  the pointed spear," cf. Skt. tikta- 
"sharp, pungent, bitter," tejas- "sharpness, edge, point or top of a flame;" PIE base *st(e)ig- "to stick; 
pointed." Cognates in other IE languages: Gk. stizein "to prick, puncture," stigma "mark made by a 
pointed instrument," L. in-stigare  "to goad," O.H.G. stehhan, Ger. stechen "to stab, prick," Du. stecken, 
O.E. sticca "rod, twig, spoon," E. stick. 

peak wavelength 
  	-"     %*    
mowj-tul-e setiq 
 
Fr.: longueur d'onde pic    

The wavelength at which the radiant intensity of a source is maximum. 

  peak;   wavelength. 

peculiar 
  Vv!    
afd 
 
Fr.: particulier    

In astronomy, designating an object with special properties that deviates from others of its type. 
Linguistically  related terms:   particular;    special = vižé (). 

From L. peculiaris "of  one's own (property)," from  peculium "private property," from  pecu "flock, farm 
animals, cattle," pecunia "money, property;" cf. Av.  pasu-, fšu- "sheep;" Mid.Pers. pâh, pasvk "cattle;" 
Mid./Mod.Pers. šu/ša in šupân/šabân "cattle keeper, shepherd;" Pers. dialects Laki and Tâti pas "sheep;" 
Skt. pau- "cattle;" Goth. faihu "money, fortune;" O.E. feoh "cattle, money;" Ger. Vieh "cattle;"  Lith. 
pekus "cattle;" PIE base *peku- "cattle." 

Afd "peculiar; strange" (Dehxodâ), from Mid.Pers. afd, awd "peculiar, strange." 

1022
peculiar galaxy 
  $$
  Vv!    
kahkešân-e afd 
 
Fr.: galaxie particulière    

An irregular galaxy that has an abnormal shape (neither elliptical, spiral, nor lenticular) and/or has another 
unusual characteristic. 

  peculiar;   galaxy. 

peculiar motion 
  
   Vv!    
jonbeš-e afd 
 
Fr.: mouvement particulier    

1) The true motion of a star with respect to the Local Standard of Rest.  proper motion.  
2) The motion of a cosmological object other than the apparent recession caused by the expansion of the 
Universe. 

  peculiar;   motion. 

peculiar velocity 
  %
  Vv!    
tondâ-ye afd 
 
Fr.: vitesse particulière    

1) Velocity with  respect to the Local Standard of Rest.  
2) Any velocity  a galaxy has with respect to us that is not a Hubble law velocity due to the expansion of 
space. 

  peculiar;   velocity. 

peculiarity 
  Vv!    
afdi 
 
Fr.: particularité    

The quality or condition of  being peculiar. 

Noun form of   peculiar. 

peculir star 
  %  Vv!    
setâre-ye afd 
 
Fr.: étoile particulière    

A star with a spectrum that cannot be conveniently fitted into any of the standard spectral classifications. 

  peculiar;   star. 

Pegasus 
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               
Pegâsus (#), asb-e bâldâr (#) 
 
Fr.: Pégase    

The Winged Horse. A large constellation in the northern hemisphere at 22h 50m right ascension, 20° north 
declination. The stars  Markab,    Scheat, and  Algenib form three corners of the famous Great  
Square of Pegasus, which is completed by the star  Alpheratz from neighboring   Andromeda. 
Abbreviation: Peg; Genitive: Pegasi. 

In Gk. mythology, Pegasus is the winged horse that was fathered by Poseidon with Medusa. When the 
head of Medusa was cut off by Perseus, the horse sprang forth from her pregnant body. Pegasus aided 
Perseus in his fight against both the Chimera and the Amazons. 

Pegâsus, from Gk., as above; asb-e bâldâr "Winged Horse," referring to the Gk. mythology, from asb 
horse; bâl  wing; dâr "having,  possessor" (from dâštan "to have, to possess," Mid.Pers. dâštan, 
O.Pers./Av. root dar- "to hold, keep back, maitain, keep in mind," Skt. dhr-,  dharma- "law,"  Gk. thronos 
"elevated seat, throne," L. firmus "firm, stable," Lith.  daryti "to  make," PIE *dher- "to  hold, support"). 

pencil beam 
  %
%    
tangtâbé 
 
Fr.: faisceau étroit    

A beam of radiant energy in the form of a narrow cone or cylinder. 

Pencil beam, literally "a beam thin like a pencil,"  from pencil from  M.E. pencel, from M.F., from  O.Fr. 
pincel "artist's paintbrush" (Fr. pinceau), from L.  penicillus "paintbrush, pencil,"  literally  "little  tail," 
diminutive of  peniculus "brush," itself a diminutive  of penis "tail." 

Tang "tight; narrow; straight,"  also "horse girth, a strap for fastening a load" (Mid.Pers. tang "tight, 
narrow"), related to tanjidan "to  squeeze, press, pull together;" cf. Skt. tanákti "draws together, contracts;" 
cognate with E.   tight; PIE base *tenk- "to become firm, curdle, thicken;"  + tâbé  beam. 

pendulum 
  
    
âvang (#) 
 
Fr.: pendule    

In its simple form, a device consisting of a body suspended from a fixed point on the end of a string to 
move to and fro by the action of gravity and acquired momentum. The period of oscillation for small 
amplitudes of swing is determined by the formula T = 2 (l/g). 

From Mod.L. pendulum, noun use of neuter of L. pendulus "hanging down," from pendere "to hang." 

Âvang, related to âvixtan, âviz- "to hang" (akin to bixtan, biz- "to shake, to sort out, to sift"); Mid.Pers. 
âwixtan "to hang" (Sogdian wyc "to move, shake;" Chorasmian wc- "to tremble, shake;" Ossetic wigyn "to 
shake," awynzyn "to hang"), from prefixed (â-) Proto-Iranian base *uij-, *uic-  "to  shake, swing;" cf. Av. 
vij- "to shake, swing," vajant- "swinging;"  cf. Skt. vej- "to tremble, wince." 

pendulum day 
    
    
ruz-e âvangi 
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Fr.: jour  pendulaire    

The time required for the plane of a freely suspended Foucault pendulum to complete an apparent rotation 
about the local vertical. It is given by T =  23.9344 / sin R in hours, where R represents the latitude of the 
place. For Paris it is 31h 47m 38s; for the poles it 23.9344 h and for the equator it is ‚ since the plane of 
pendulum does not turn. 

  pendulum;   day. 

Penrose process 
  
  
    
farâravand-e Penrose 
 
Fr.: processus de Penrose    

A hypothetical means of extracting energy from a rotating black hole. If a particle spirals into the 
ergosphere of a black hole in a direction counter to the rotation of the black hole, and if the particle then 
breaks up into two fragments inside the ergosphere, one of the fragments can escape with energy greater 
than the energy of the original particle. 

Named after Sir Roger Penrose, English physicist (1931-), who devised the process;  process. 

Penrose theorem 
  
  
    
farbin-e Penrose 
 
Fr.: théorème de Penrose    

A collapsing object whose radius is less than its Scwarzschild radius must collapse into a singularity. 

  Penrose process;  theorem. 

penta- 
  
-    
panj- (#) 
 
Fr.: penta-    

Prefix denoting five, fivefold  (e.g. pentacyclic, pentahedron, pentahydrate). 

From Gk. pent-, penta-, combining forms from pente "five;"  cognate with Pers. panj, E. five, as below. 

Panj, from Mid.Pers. panj, Av.  panca; cf. Skt. pánca; Gk. pente; L. quinque; O.E. fif, from  P.Gmc. *fimfe 
(O.S. fif, O.H.G. funf); from  PIE base *penkwe "five." 

penumbra 
  
	     
nimsâyé (#) 
 
Fr.: pénombre    

1) The portion of a shadow in which light from  an extended source is partially but not completely cut off 
by an intervening body; the area of partial shadow surrounding the umbra.  
2) The lighter part of a shadow during an eclipse. An observer standing in the penumbra of a Solar eclipse 
will  see a partial eclipse.  
3) The lighter zone surrounding the dark center (umbra) of a sunspot. 
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N.L., from L.  pæne "almost" +   umbra "shadow." 

Nimsâyé, from nim "mid-, half"  (Mid.Pers. nêm, nêmag "half;" Av. nama- "half;" cf.  Sk. néma- "half") + 
sâyé shadow; umbra. 

perfect 
      
farsâz 
 
Fr.: parfait    

Corresponding to an ideal standard or abstract concept.  
Exactly fitting  the need in a certain situation or for a certain purpose. 

From M.E. parfit,  from O.Fr. parfit,  from L.  perfectus "completed," p.p. of perficere "accomplish, finish, 
complete," from per- "through, thoroughly,  utterly, very"  + facere "to make, do, perform;" cognate with 
Pers. dâdan "to give" (O.Pers./Av. d- "to give, grant, yield," daditi "he gives;" Skt. dadáti "he gives;" 
Gk. tithenai "to place, put, set," didomi "I  give;" L.  dare "to give, offer;"  Rus. delat' "to do;" O.H.G.  tuon, 
Ger. tun, O.E. don "to do;" PIE base *dhe- "to put, to do"). 

Farsâz, literally "thorougly  made," from far-  intensive prefix "much,  abundant; elegantly" (Mid.Pers. fra- 
"forward, before; much; around;" O.Pers. fra- "forward,  forth;"  Av. fr, fr-, fra- "forward, forth; 
excessive;" cf. Skt. prá- "before; forward, in  fron;" Gk. pro  "before, in front of;"  L. pro  "on behalf of, in 
place of, before, for;" PIE *pro-)  + sâz "made," short for sâzidé, variant sâxt "made; make, construction, 
structure; style," present stem of sâzidan, sâxtan "to build, make, fashion; to adapt, adjust, be fit" (from 
Mid.Pers. sâxtan, sâz-, Manichean Parthian s'c'dn "to prepare, to form;" Av. sak- "to understand, to mark," 
sâcaya- (causative) "to teach"). 

perfect cosmological principle 
    $

$      
parvaz-e keyhânšenâsik-e farsâz 
 
Fr.: principe  cosmologique parfait    

The assumption, adopted by the steady-state theory, that all observers, everywhere at all times, would 
view the same large-scale distribution of matter in the Universe in all regions and in every direction. In 
contrast to the  cosmological principle,  the perfect cosmological principle adds the assumption that that 
the Universe does not change with time on the large scale. 

  perfect;   cosmological;   principle. 

perfect gas 
        
gâz-e farsâz 
 
Fr.: gaz parfait    

A hypothetical gas with molecules of negligible size that exert no intermolecular forces. Also called  
ideal gas. 

  perfect;   gas. 

perfect lens 
  .        
adasi-ye farsâz 
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Fr.: lentille  perfaite    

A theoretical, ideal lens capable of producing perfect images. Used as a lens design and analysis tool to 
image collimated output from an afocal system. 

  perfect;   lens. 

perfect set 
  
      
hangard-e farsâz 
 
Fr.: ensemble parfait    

A set P is called perfect if P = P', where P' is the derived set of P. 

  perfect;   set. 

peri- 
  -    
pirâ- (#) 
 
Fr.: péri-    

A prefix meaning "about, around" (perimeter, periscope), "enclosing, surrounding" (pericardium), and 
"near" (perigee, perihelion). 

From Gk. peri "around, about, beyond;" cognate with Pers. pirâ-, as below. 

Pirâ-, variant par-  "around, about," from Mid.Pers. pêrâ; O.Pers. pariy "around, about," Av. pairi 
"around, over," per- "to pass over, beyond;" cf. Skt. pari; Indo-Iranian  *pari-  "around;" PIE base *per- 
"through, across, beyond;" cf. Gk. peri "around, about, beyond;" L. per "through." 

periapsis 
  $    
pirâhabâk 
 
Fr.: périapse    

The point in an orbit of a body where it is closest to its primary; opposite of   apoapsis. 

  peri- +   apsis. 

periastron 
  -)%    
pirâaxtar 
 
Fr.: périastre    

In a binary system, the point in the orbit where a component is nearest the other component; opposite of 
  apoastron. 

  peri- + astron;    astro-. 

pericenter 
  	$    
pirâmarkaz 
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Fr.: péricentre    

The point in the orbit of one component of a binary system which is closest to the center of mass of the 
system; opposite of  apocenter. 

  peri- +   center. 

pericynthion 
  	    
pirâmâh 
 
Fr.: périlune    

The point in the orbit of a satellite around the Moon closest to the Moon; opposite of   apocynthion. 

  peri- + Gk. Cynthia  "goddess of the Moon;"   Cynthian. 

Pirâmâh, from pirâ-   peri- +  mâh  moon. 

perigalacticon 
  $$
    
pirâkahkešân 
 
Fr.: périgalacticon    

The point in a star's orbit around the Galaxy when the star lies closest to the Galactic center; opposite of 
  apogalacticon. 

  peri- +   galaxy. 

perigee 
  	    
pirâzam 
 
Fr.: périgée    

The point in the orbit of a body revoving around the Earth at which it is nearest to the Earth; opposite of 
  apogee. 

From Fr. périgée, from L. perigæum, from Gk. perigaion  "near of the earth," from   per- "near" + 
gaia/ge "earth." 

Pirâzam, from pirâ-   peri- + Av.  zam- "the earth," Mid.Pers. zamig, Mod.Pers. zami, zamin "the earth;" 
cf. Skt. ksam, Gk. khthôn, khamai "on the ground," L. homo "earthly being" and humus "the earth" (as in 
homo sapiens or homicide, humble, humus, exhume); PIE root *dh(e)ghom "earth". 

perihelion 
      
pirâhur 
 
Fr.: périhélie    

The nearest point to the Sun in an orbit around the Sun; opposite of  aphelion. 
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Perihelion, from L.  perihelium, from    peri- + helios "sun,"  cognate with L. sol, Skt. surya, Av. hvar-, 
Mod.Pers. xor, hur, O.H.G. sunna, Ger. Sonne, E. sun; PIE *sawel- "sun". 

Pirâhur, from  pirâ-   peri- + hur "sun, as above; 

perihelion distance 
        
durâ-ye pirâhuri 
 
Fr.: distance au périhélie    

The distance between the Sun and an object in orbit around it when they are at their closest approach. 

  perihelion;    distance. 

perilune 
  	    
pirâmâh 
 
Fr.: périlune    

The point in a lunar orbit that is nearest to the moon. Same as  pericynthion. 

From   peri- + lune, from  L. luna "moon;"    lunar. 

Pirâmâh,   apocynthion. 

perimeter 
  	
    
pirâmun (#) 
 
Fr.: périmètre    

The total outer boundary of a two-dimensional figure. 

  peri- +   -meter. 

period 
      
dowré (#) 
 
Fr.: période    

Physics: The duration of one complete cycle of an oscillation; the reciprocal of the frequency.  
Astro.: The amount of time an astronomical body takes to complete an orbit. 

From M.E. periode, from M.Fr.,  from M.L.  periodus "recurring  portion, cycle," from  L. periodus "a 
complete sentence," from Gk. periodos "rounded sentence, cycle, circuit, period of time," literally "going 
around," from   peri-  "around" + hodos "way, journey;"  cognate with L. cedere "to go, yield." 

Dowré, from dowr, from  Ar. daur  "age, time; revolution." 

period-luminosity relation 
  
  -%
    
bâzâneš-e dowré-tâbandegi 
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Fr.: relation  période-luminosité    

A correlation between the periods and luminosities of Cepheid variable stars, discovered by Henrietta 
Leavitt in 1912. 

  period;   luminosity;    relation. 

periodic 
      
dowreyi (#) 
 
Fr.: périodique    

Recurring at regular intervals of time. 

Adjective of    period. 

periodic comet 
  
      
dombâledâr-e dowreyi 
 
Fr.: comète périodique    

A comet with a period of less than 200 years. Also called short-period comet. 

  periodic;   comet. 

periodic motion 
  
       
jonbeš-e dowreyi 
 
Fr.: mouvement périodique    

Any motion that recurs in identical forms at equal intervals of time. 

  periodic;   motion. 

periodic system 
  	
      
râžmân-e dowreyi 
 
Fr.: système périodique    

Arrangement of the chemical elements in the periodic table. 

  periodic;   system. 

periodic table 
        
jadval-e dowreyi 
 
Fr.: tableau périodique    

An arrangement of the chemical elements in order of their atomic numbers in such a way as to 
demonstrate a periodicity of properties, chemically similar elements recurring in a definite order. The 
periodic table was introduced by Dmitri Ivanovich  Mendeleev (1834-1907) in 1869. 
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 periodic;  table. 

periodic term 
  %	      
term-e dowre-yi 
 
Fr.: terme périodique    

In perturbation theory used in celestial mechanics, a term that indicates a bounded disturbance which 
recurs regularly.  secular term. 

 periodic;  term. 

periodic wave 
  	      
mowj-e dowre-yi 
 
Fr.: onde périodique    

An oscillatory motion in which each point is repeatedly displaced at equal time intervals. 

 periodic +  wave. 

periodicity 
      
dowreigi 
 
Fr.: périodicité    

A state or condition characterized by regular repetition in time or space. 

 periodic +  -ity. 

peripheral 
  !_m    
pirâbari 
 
Fr.: périphérique    

Pertaining to, situated in, or constituting the periphery. 

Adj. of  periphery. 

peripheral response 
  )   !_m    
pâsox-e pirâbari 
 
Fr.: réponse périphérique    

In a charge-coupled device, the detection of charge collected by the transport register rather than by the 
image-sensing elements. 

 peripheral;  response. 

peripheral vision 
    !_m    
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did-e pirâbari 
 
Fr.: vision périphérique    

In optics, the ability to see over large angles of view. 

  peripheral;    vision. 

periphery 
  !_m    
pirâbar 
 
Fr.: périphérie    

The external surface or boundary of a body. The circumference or perimeter of any closed figure. 

From, M.E., from O.Fr. periferie,  from L.L.  peripheria,  from Gk. peripheria  "circumference, outer 
surface," literally "a carrying  around," from peripheres "rounded, moving round," peripherein  "to carry or 
move round," from   peri-  "round about" + pherein "to carry;"  cognate with Pers. bordan "to carry, 
lead," as below. 

Pirâbar, from  pirâ-   peri- + bar present stem of bordan "to carry, lead" (Mid.Pers. burdan, O.Pers./Av. 
bar- "to bear, carry," barre "to bear (infinitive)," Skt. bharati  "he carries," Gk. pherein, L. fero  "to 
carry;" PIE base *bher- "to carry"). 

periscope 
  
 
	    
pirâbin, pirânamâ (#) 
 
Fr.: périscope    

An optical instrument for viewing  objects which are above the eye-level of the observer, or are placed so 
that direct vision is blocked. 

  peri-; +   -scope. 

permafrost 
  	
	    
mândbašm 
 
Fr.: pergélisol    

Layer of soil or rock, at some depth beneath the surface, in which the temperature has been continuously 
below 0°C from a few to several thousands of years. It exists where summer heating fails to reach the base 
of the layer of frozen ground. 

From perma(nent) +   frost. 

Mândbašm, from mând permanent + bašm  frost. 

permanent 
  	
    
mândegâr (#) 
 
Fr.: permanent    
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Lasting or remaining without essential change. 

Permanent, from M.Fr. permanent, from L. permanentem "remaining," pr.p. of permanere "endure, 
continue, stay to the end," from per- "through" + manere "stay," cognate with Pers. mândan, as below;  
gas. 

permanent gas 
    	
    
gâz-e mândegâr 
 
Fr.: gaz permanent    

Gas which cannot be liquefied by pressure alone; gas above its critical temperature. 

  permanent;   gas. 

permanent magnet 
  
  	
    
âhanrobâ-ye mândegâr 
 
Fr.: aimant permanent    

A piece of magnetic material which, having been magnetized, retains a substantial proportion of its 
magnetization indefinitely. 

  permanent;   magnet. 

permanent memory 
  	  	
    
barm-e mândegâr 
 
Fr.: memoire permanente    

Storage capacity which does not depend on a continuous supply of power, e.g. disks, magnetic tapes, etc. 

  permanent;   memory. 

permeability 
  %    
tarâvâyi (#) 
 
Fr.: perméabilité    

The degree of magnetization of a material that responds linearly to an applied magnetic field.  magnetic 
permeability. 

From permeable, from L. permeabilis "that can be passed through, passable," from L. permeare "to pass 
through," from per- "through"  + meare "to pass," from PIE base *mei- "to change; to go, move." 

Tarâvâyi quality noun of tarâvâ  "permeable," from tarâvidan "to  exude, trickle, ooze; to drop," probably 
from Proto-Iranian *tara-vaxš-.  The first component *tara-  "across, over, beyond," (cf. O.Pers. tara "over, 
beyond, across;" Av. tarô, tar "over, across, beyond," from O.Pers./Av. tar- "to cross over," O.Pers. vi-
tar- "to go across," Mid.Pers. vitartan "to  pass," Mod.Pers. gozar, gozaštan ( %
) "to pass, 
cross," Av. tara-
t-  "looking over, superior,"  tarô-yra- "outlasting the years," v-trta- "taken away, 
isolated;" Sogdian tr- "to go;"  cf. Skt. tar- "to  pass (through), overcome," tárati "crosses, passes," tirás 
"through, across, beyond;" L. trans "across, over, beyond"). The second component *vaxš-, cf. Av. vaxš- 
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"to sprinkle," present tense stem uxš-; cf. Skt. uks- "to sprinkle, moisten," uksati "spinkles, wets;" Gk. 
hygros "wet, moist, fluid;"  L. uvidus "watery,  humid, damp." Tarâvidan may be a back formation from 
*tarâvaš. 

permit (v.) 
  	
    
parzâmidan 
 
Fr.: permettre    

To allow to be done or occur. 

From M.Fr. permetre, from L.  permittere "give up, allow,  allow to pass through," from per- "through;" 
(from PIE base *per- "through, across, beyond;" cf. Gk. peri "around, about, beyond;" O.Pers. pariy 
"around, about," Av. pairi  "around, over;" Skt. pari;  Indo-Iranian *pari-  "around;"  Mod.Pers. par-, pirâ- 
"around, about") + mittere "let go, send." 

Parzâmidan, literally "to  allow to go through,"  infinitive  of parzâm, from par-  "through," from  O.Pers. 
pariy "around, about," Av.  pairi "around, over,"  cognet with L. per-, as above + zâm stem of Mid.Pers. 
zâmenidan "to let go, lead, send," Mod.Pers. gâm "step, pace," âmadan "to come;" O.Pers./Av. gam- "to 
come; to go," Av. jamaiti  "goes;" cf. Skt. gamati "goes;" Gk. bainein  "to go, walk, step," L. venire "to 
come;" Tocharian A käm- "to come;" O.H.G. queman "to come," E. come; PIE base *gwem- "to go, 
come." 

permitted line 
  )"   	    
xatt-e parzâmidé 
 
Fr.: raie  permise    

An ordinary spectral line emitted by atoms undergoing energy transitions that are allowed by the selection 
rules of quantum mechanics.  forbidden lines. 

Permitted, p.p. of   permit (v.);    line. 

permitted transition 
  %  	    
tarâšod-e â parzâmidé 
 
Fr.: transition  permise    

A transition between two quantum mechanical states that does not violate the quantum mechanical 
selection rules. 

Permitted, p.p. of   permit (v.);    transition. 

permittivity 
  	
    
parzâmandegi 
 
Fr.: permittivité    

A measure of the ability of a material to transmit (or "permit")  an electric field. Permittivity   is defined as 
the ratio of the flux density produced by an electric field in a given dielectric  to the flux density produced 
by that field in a vacuum. In   SI units, permittivity  is measured in   farads per meter. The constant 00 is 
known as the permittivity of free space; its value is about 8.854 x 10-12 F/m. 
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State or quality noun from   permit (v.). 

permutation 
  	% %    
permuteš, jâygašt 
 
Fr.: permutation    

Math.: A rearrangement of the elements of a set in a particular order, as abc into acb, bac, etc. 

Verbal noun of   permute (v.); jâygašt , from jâ "place"  (from Mid.Pers. giyag "place;"  O.Pers. -
vahana- "place, village;" Av.  vah- "to dwell,  stay," vanhaiti "he dwells, stays;" Skt. vásati "he dwells;" 
Gk. aesa (nukta) "to pass (the night);" Ossetic wat "room; bed; place;" Tokharian B wäs- "to stay, wait;" 
PIE base ues- "to stay, live, spend the night") + gašt past tense of gaštan, gardidan "to turn, to change" 
(Mid.Pers. vartitan; Av.  vart- "to turn, revolve;" Skt. vrt-  "to turn, roll,"  vartate "it  turns round, rolls;"  L. 
vertere "to turn;" O.H.G.  werden "to become;" PIE base *wer- "to turn, bend"). 

permute (v.) 
  	%
    
permutidan 
 
Fr.: permuter    

M.E., from L.  permutare "to change throughout," from per- "through"  + mutare "to change," from PIE 
base *mei- "to change, go, move;" cf. Av. miô "inverted, false," miaoxta- "wrong spoken;" Skt. methati 
"changes, alternates, joins, meets," mith- "to alternate, meet," mithás "opposite, in opposition;" L. meare 
"to go, pass," mutuus "done in exchange;" Goth. maidjan "to change;" E. prefix mis- (in mistake). 

Permutidan, from permute, as above. 

perpendicular 
      
pâlâr 
 
Fr.: perpendiculaire    

A line or plane at right angles to another line or plane. Two curves are said to be perpendicular if their 
tangent lines are mutually perpendicular.  normal;    vertical 

From M.E. perpendiculer(e), from  O.Fr. perpendiculiere, from L.  perpendicularis "vertical,  as a plumb 
line," from perpendiculum "plumb  line,"  from perpendere "balance carefully," from per- "thoroughly"  + 
pendere "to weigh, to hang." 

Pâlâr "pillar,  column, main beam." 

perpetual motion 
  
   	    
jonbeš-e hamišegi 
 
Fr.: mouvement perpétuel    

The motion of a hypothetical machine which, once set in motion, will  go on for ever without any losses 
due to friction or other forms of dissipation of  energy and without receiving any external energy. 

M.E. perpetuall, from  O.Fr. perpetuel, from L. perpetualis "permanent," from  perpetuus "continuous, 
universal," from perpetis, genitive of Old  L. perpes "lasting;"    motion. 

1035
Jonbeš motion; hamišegi "perpetual," from  hamišé "always, continually" from  Mid.Pers. hamêšag 
"perpetual, always, contunually." 

Perseids 
  1
    
Perseusiyân 
 
Fr.: Perséides    

A meteor shower, one of thet three most active of the year, which occurrs between July 25 and August 20 
with the greatest activity between August 8 and 14, peaking about August 12. The Perseids appear as the 
Earth's orbit around the Sun crosses the dusty tail of the comet Swift-Turtle. 

  Perseus + -ids. 

Perseus 
  1    
Perseus (#) 
 
Fr.: Persée    

The Hero. A rich constellation in the northern hemisphere between  Auriga and   Cassiopeia, at 3h 
20m right ascension, 45° north declination. Beta (2) Persei, or  Algol, is a famous   eclipsing binary 
star. Abbreviation: Per; genitive: Persei. 

The most celebrated of the Greek heroes, the son of Zeus and Danae, who slew the Gorgon Medusa, and 
afterward saved Andromeda from a sea monster. 

Perseus, from Gk., as above, instead of the Arabicized form Barsâvuš (). 

Perseus A 
  1        A    
Persus A 
 
Fr.: Perseus A    

A   radio  source in the constellation   Perseus, identified with the supergiant elliptical galaxy NGC 
1275. Also named 3C 84, Abell 426. 

  Persus. 

Perseus Arm 
    1    
bâzu-ye Perseus 
 
Fr.: Bras de Persée    

One of the spiral arms of the Galaxy. It is about 5000 light-years farther from the center than the local 
Orion Arm, in  which the Sun lies. 

  Persus;  arm. 

Perseus Cluster 
  )   1    
xuše-ye Perseus 
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Fr.: amas de Persée    

A cluster of galaxies about 250 million light-years away, covering 4° of  sky in the constellation   Persus. 
It is dominated by elliptical  galaxies. At its center lies the radio source  Perseus A. 

  Persus;  cluster. 

Persian calendar 
  	  
    
gâhšomâr-e Irâni (#) 
 
Fr.: calendrier  persan    

Same as  Iranian calendar. 

Persian, adj. of Persia, from O.Pers. Prsa. 

Irâni adj. of  Irân, from Mid.Pers.  Êrân "(land of) the Aryans,"  pluriel of  êr "noble, hero," êrîh "nobility, 
good conduct;" Parthian Mid.Pers. aryân; O.Pers. ariya- "Aryan;"  Av. airya-  "Aryan;"  cf. Skt. rya- 
"noble, honorable, respectable." 

person 
  %
	    
tanum 
 
Fr.: personne    

A human being, whether man, woman, or child as distinguished from an animal or a thing.  
Philosophy: A self-conscious or rational being.  
Grammar: Any one of three forms of verbs and pronouns used to denote the speaker, the person 
addressed, or somebody else being referred to.  
Law: A living  human being or a group, either or both having legal rights and responsibilities. 

M.E. persone, from O.Fr. persone "human being," from L. persona "human being," originally  "character 
in a drama, mask," possibly borrowed from Etruscan phersu "mask," from Gk. prosopa "face; mask" + -na 
a suffix. 

Tanum, related to Mod./Mid.Pers. tan "body, person," O.Pers. tan	š "body," tan	 m [acc.sg.] "(to) onself;" 
Av. tan	 - "body, person, self," tan	 m [acc.sg.]; cf. Skt. tan	 š- "body, self;"  PIE base *ten-uh- "body." 

personal equation 
  	   %
	    
hamugeš-e tanumi 
 
Fr.: équation personnelle    

A systematic observational error due to the characteristics of the observer. 

Personal, adj. of   person;   equation. 

perturb (v.) 
  %
    
parturidan 
 
Fr.: perturber    
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To cause a small deviation in the behavior of a physical system, e.g. in the orbit of a planet. 

O.Fr. perturber, from L.  perturbare "to confuse, disorder, disturb," from  per- "through" +  turbare 
"disturb, confuse," from turba  "turmoil,  crowd," turbidus "muddy,  full  of confusion." 

Parturidan, from  par-, related to pirâ- (cf.  Av. per- "to  pass across, throught") + turidan "to run away, be 
very much ashamed," tur "withdrawal, flight;"  Lori,  Laki  tur "restive, disobedient," Laki  turyâyen "to get 
angry, lose one's temper," probably cognate with L. turba, as above. 

perturbation 
  %    
partureš 
 
Fr.: perturbation    

1) Any departure introduced into a steady state of a system. The magnitude is often assumed to be small 
so that the resulting terms in the dependent variables may be neglected. The term "perturbation" is 
therefore sometimes used as synonymous with "small perturbation."  linear perturbation  theory.  
disturbance = âšoftegi(%).  
2) Gravitational effect of a third  body that causes an alteration in the orbit of a body going around its 
primary. 

Verbal noun of   perturb (v.). 

perturbation equation 
  	   %    
hamugeš-e partureš 
 
Fr.: équation de perturbation    

Any equation governing the behavior of a   perturbation. 

  perturbation;    equation. 

perturbation method 
     %    
raveš-e partureš 
 
Fr.: méthode de perturbation    

Approximate method of solving a difficult  problem  if the equations to be solved depart only slightly from 
those of a problem already solved. 

  perturbation;    method. 

perturber body 
  	    %
    
jesm-e parturandé 
 
Fr.: corps perturbateur    

A celestial body that causes a perturbation in the orbit of another body. 

Agent noun of   perturb (v.);    body. 

peta- 
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  %-    
petâ- (#) 
 
Fr.: péta-    

A prefix denoting 1015. 

Of unknown origin. 

petroleum 
  
%    
naft (#) 
 
Fr.: pétrole    

Natural mixture of liquid  hydrocarbons and other organic compounds that include crude oil, refined 
products obtained from the processing of crude oil, and natural gas liquids. 

M.L. petroleum literally  "rock  oil,"  from L. petra "rock"  + oleum "oil." 

Naft, from Mid.Pers. npt "moist, damp; naphtha," nmb "moisture," from  which derives Mod.Pers. nam 
"humidity,  moisture;" Av. napta- "moist,"  nabah- "cloud;  sky;" cf. Skt. nábhas- "moisture, cloud, mist;" 
PIE base *nebh- "cloud, vapor, fog, moist, sky" (Gk. nephos "cloud, mass of clouds," nephele "cloud;" L. 
nebula "mist," nimbus "rainstorm, rain cloud;"  O.H.G. nebul; Ger. Nebel "fog;" O.E. nifol  "dark").  The 
link between "water, moisture" and "naphta" is suggested to be the natural gas or oil seepages surfacing 
through water. In fact many of the Zoroastrian fire-temples were located in areas which contained large 
petroleum leakages, such as those in Khuzestân and at Surakhany near Baku. 

Pfund series 
      
    
seri-ye Pfund 
 
Fr.: série de Pfund    

A series of lines in the infrared spectrum of atomic hydrogen whose representing transitions between the 
fifth energy level and higher levels. 

After August Herman Pfund (1879-1949), an American physicist and spectroscopist;  series. 

Phad (+ UMa) 
  )    
Faxez 
 
Fr.: Phecda    

A blue, main sequence star of apparent visual magnitude 2.44 and spectral type A0 Ve located in Ursa 
Major. Other designations: Phecda; Phekda; Phegda; Phekha; Phacd. 

Phad, from Ar. al-Fakhidh  (ad-Dubb) ()) "the thigh (of the Bear)". 

Faxez, from Ar., as above. 

phase 
  )  
) 	    
1) fâz; 2) simâ 
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Fr.: phase    

1) Physics: i) A particular stage or point in a course, development, or cycle; the fractional part of the 
period through which the time has advanced, measured from some arbitrary origin often expressed as an 
angle.  
ii) A  state in which matter can exist, depending on temperature and pressure, e.g. the solid, liquid, 
gaseous, and plasmatic states.  
2) Astro.: A recurring form  of the Moon or a planet seen in the sky.  lunar  phases. 

Mod.L. phases, plural of phasis, from Gk. phasis "appearance," from stem of phainein "to show, to make 
appear." 

1) Fâz, loanword from Fr., as above; 2) simâ "face, aspect, resemblance." 

phase angle 
        
zâviye-ye fâz (#) 
 
Fr.: angle de phase    

1) Physics: Of a periodic wave, the number of suitable units of angular measure between a point on the 
wave and a reference point.  
2) Astro.: For an object in the solar system, the angle "Sun-object-Earth" that is, the angle between the Sun 
and the observer as seen from the given object. It is 0° when the object is fully illuminated, 90° when the 
object is half-illuminated  (like the Moon at first  quarter and last quarter), and 180° when the object is 
between Earth and the Sun. 

  phase;  angle. 

phase delay 
  
      
derang-e fâz 
 
Fr.: délai  de phase    

The ratio of the phase shift of a sinusoidal signal in transmission through a system to the frequency of the 
signal. 

  phase;  delay. 

phase diagram 
  
	       
nemudâr-e fâz 
 
Fr.: diagramme de phases    

A graph showing the equilibrium relationships between phases (such as vapor-liquid, liquid-solid) of a 
chemical compound, mixture of compounds, or solution. 

  phase;  diagram. 

phase difference 
  
      
degarsâni-ye fâz 
 
Fr.: différence de phase    
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The difference of phase (usually expressed as a time or an angle) between two periodic quantities which 
vary sinusoidally and have the same frequency. 

  phase;  difference. 

phase equilibrium 
  %	
      
tarâzmandi-ye fâz 
 
Fr.: équilibre  de phases    

The condition of temperature and pressure under which different phases (e.g. gas, liquid, and solid) of a 
substance coexist. 

  phase;  equilibrium. 

phase lag 
  
      
degarsâni-ye fâz 
 
Fr.: différence de phase    

Same as  phase difference. 

  phase; lag, possibly from a Scandinavian source; cf. Norw. lagga "go slowly." 

Degarsâni  difference; fâz  phase. 

phase lock 
  %    
fâz bast 
 
Fr.: blocage de phase    

In electronics, a technique of adjusting the phase of an oscillator signal so that it will follow the phase of a 
reference signal. 

  phase; lock, from O.E. loc "bolt, fastening, enclosure;" cf. O.N. lok  "fastening, lock," Goth. usluks 
"opening," O.H.G. loh "dungeon," Ger. Loch "opening, hole,"  Du. luck "shutter, trapdoor." 

Fâz  phase; bast "fastening, lock," from bastan, from Mid.Pers. bastan/vastan "to bind, shut," 
Av./O.Pers. band- "to bind, fetter," banda- "band, tie," Skt.  bandh- "to bind, tie, fasten," PIE *bhendh- "to 
bind," cf. Ger. binden, E. bind,   band. 

phase modulation 
  
      
degarâhangeš-e fâz (#) 
 
Fr.: modulation  de phase    

Modulation in which  the phase angle of a sine-wave carrier is caused to depart from the carrier angle by 
an amount proportional to the instantaneous magnitude of the modulating wave. 

  phase;  modulation. 

phase reversal 
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  
      
vâgardâni-ye fâz 
 
Fr.: inversion de phase    

An angular shift in phase by 180°. 

  phase;  reversal. 

phase shift 
  $       
kib-e fâz 
 
Fr.: décalage de phase    

Any change in the phase of a periodic quantity or in the phase difference between two or more periodic 
quantities. 

  phase;  shift. 

phase space 
  4      
fazâ-ye fâz 
 
Fr.: espace des phases    

Of a dynamical system, a six-dimensional space consisting of the set of values that the position and 
velocity can take together (x, y, z, vx, vy, vz).  velocity space. 

  phase;  space. 

phase transfer function 
  $  %      
karyâ-ye tarâvâž-e fâz 
 
Fr.: fonction  de transfert de phase    

A measure of the relative phase in the image as function of frequency. It is the phase component of the  
optical transfer function. A  relative phase change of 180°, for example, results in an image with the black 
and white areas reversed. 

  phase;  transfer;    function. 

phase transition 
  %      
tarâšod-e fâz 
 
Fr.: transition  de phase    

The changing of a substance from one phase to another, by freezing, melting, boiling, condensing, or 
sublimation. Also known as phase transformation. 

  phase;  transition. 

phase velocity 
  %
      
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tondâ-ye fâz 
 
Fr.: vitesse de phase    

Velocity with  which wave crests and troughs travel through a medium; in fact the velocity with which  the 
phase in a homogeneous train of waves is propagated.  group velocity. 

  phase;  velocity. 

phenomenon 
      
padidé (#) 
 
Fr.: phénomène    

A fact, occurrence, or circumstance observed or observable.  
Philosophy: For Kant, a thing as it is apprehended by the human senses as distinguished from a noumenon, 
or thing-in-itself. 

From L.L. phænomenon, from Gk. phainomenon "that which appears or is seen," from phainesthai "to 
appear," passive of phainein "to bring to light; to show," from  PIE base *bhh- "to shine;" cf. Skt. bhati 
"shines, glitters;" Av. b- "to shine, appear, seem," bmya- "light, luminous, bright," bnu- "light, ray;" 
Mid.Pers. bâm "beam of light, splendor," bâmik "brilliant,"   bâmdâd "morning, dawn." 

Padidé, noun from padid "manifest, evident, conspicuous, in sight," variant padidâr, from  Mid.Pers. pad 
didâr "visible,"  from pad "to,  at, for, in," evolved to bé "to; for;  in; on; with;  by" in  Mod.Pers. (O.Pers. 
paity; Av. paiti  "to, towards, in, at;" cf.  Skt. práti, Gk. poti)  + did past stem of didan "to see, regard, catch 
sight of, contemplate, experience" (O.Pers. d- "to see;" Av. d(y)- "to see," didti "sees;" cf. Skt. dh- "to 
perceive, think, ponder; thought, reflection, meditation," ddhye; Gk. dedorka "have seen"). 

Phobos 
      
Fobos (#) 
 
Fr.: Phobos    

The inner satellite of Mars orbiting less than 6000 km above the surface of Mars, closer to its primary than 
any other moon in the solar system. Phobos is irregularly shaped, 27 x 22 x 18 km in size and orbits Mars 
in 0.319 days. 

In Gk. mythology, Phobos is one of the sons of Ares (Mars) and Aphrodite (Venus). The name means 
"fear, panic, flight." 

Phoebe 
  1    
Foebé (#) 
 
Fr.: Phoebé    

The outermost of Saturn's known satellites, also known as Saturn IX. It is 220 km in diameter and orbits 
Saturn in 550.5 days at a distance of 12,952,000 km. 

In Gk. mythology, Phoebe is the daughter of Uranus and Gaia; grandmother of Apollo and Artemis. 

Phoenix 
  ##
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Qoqnos (#) 
 
Fr.: Phénix    

A constellation in the southern hemisphere, at 0h 30m right ascension, 50° south declination. Its brightest 
star Alpha Phoenicis is of magnitude 2.4. Abbreviation: Phe; genitive: Phoenicis. 

L. Phoenix, also phenix, from Gk. phoinix a mythical bird  of great beauty which according to one account 
lived 500 years, burned itself to ashes on a pyre, and rose alive from the ashes to live another period. 

Qoqnos, from Ar., from Gk.,  as above. 

phone 
      
âvâ (#) 
 
Fr.: son    

A speech sound considered as a physical event without regard to its place in the sound system of a 
language. 

From Gk. phone "voice, sound," phonein "to speak; cf. L. fama "talk, reputation, fame." 

Âva "voice, sound," related to âvâz "voice, sound, song," bâng "voice, sound, clamour" (Mid.Pers. vâng), 
vâžé "word;" Av. vacah- "word,"  vaocanghê "to decalre" (by means of speech), from vac- "to speak, say;" 
cf. Skt. vakti "speaks, says," vacas- "word; Gk. epos "word;" L. vox "voice;"  PIE base *wek- "to speak." 

phonetics 
  $ 
    
âvâyik (#), âvâšnâsi (#) 
 
Fr.: phonétique    

A branch of linguistics dealing with  the analysis, description, and classification of speech sounds. 

From phoneic, from N.L. phoneticus, from Gk. phonetikos "vocal,"  from phonet(os) + "to be spoken" + -
ikos  -ics. 

Âvâyik, from âvâ  phone + -ik  -ics; âvâšnâsi, from âva  phone + -šenâsi  -logy. 

phonon 
  

    
fonon (#) 
 
Fr.: phonon    

A quantum of vibrational or  acoustic energy in a crystal lattice, being the analog of a photon of 
electromagnetic energy. 

From phon,   phone, +  -on. 

Phosphorus 
  )   
)   %  	    
1) fosfor; 2) rujâ, setâre-ye bâmdâdi 
 
Fr.: phosphore    
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1) Nonmetallic chemical element; symbol P. Atomic number 15; atomic weight  30.97376; melting point 
44.1°C; boiling point  about 280°C. It was discovered by the German merchant Hennig Brand in 1669.  
2) Greek name for the planet Venus when it appears as a  morning star. 

L. Phosphorus "morning star," from Gk.  Phosphoros "morning star," literally  "light  bearing," from phos 
"light"  + phoros "bearer," from pherein"to carry,"  cognate with Pers. bordan "to carry, lead ( 
periphery). The chemical element is such called because of its white color. 

1) Fosfor, loan from Fr.  
2)   morning star. 

photino 
  %
    
fotino (#) 
 
Fr.: photino    

The supersymmetric partner of the  photon. 

From phot, from   photon + -ino supersymmetric particle suffix. 

photo- 
  - 
-    
šid- (#), nur- (#) 
 
Fr.: photo-    

From Gk. combining form  of phos (genitive photos). 

Šid- "light, sunlight,"  from Mid.Pers. šêt "shining, radiant, bright;"  Av. xšata- "shining, brilliant, 
splendid, excellent."  
Nur-  light. 

photoabsorption 
  -	    
šid-daršam 
 
Fr.: photoabsorption    

A situation in which  all of the energy of a photon is transferred to an atom, molecule, or nucleus. 

  photo- +   absorption. 

photocathode 
  -$% 
-$%    
šid-kâtod, nur-kâtod 
 
Fr.: photocathode    

Electrode capable of releasing electrons when illuminated. 

  photo- +   cathode. 

photochemistry 
  -	 
-	    
šid-šimi, nur-šimi 
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Fr.: photochimie    

The study of the chemical and physical changes occurring when a molecule or atom absorbs photons of 
light. 

  photo- +   chemistry. 

photodisintegration 
  - 
-    
šidvâpâši, nurvâpâši 
 
Fr.: photodésintégration    

The process by which atomic nuclei are broken apart into their constituent protons and neutrons by the 
impact of high energy gamma photons. Photodisintegration takes place during the core collapse phase of a 
  Type II supernova explosion. 

  photo- +   disintegration. 

photodissociation 
  - 
-    
šid-vâhazeš, nur-vâhazeš 
 
Fr.: photodissociation    

The dissociation of a chemical compound by radiant energy. 

  photo- +   dissociation. 

photodissociation region 
  
3  - ~ 
-    
nâhiye-ye šid-vâhazeš, ~ nur-vâhazeš 
 
Fr.: région  de photodissociation    

A neutral region at the boundary of a molecular cloud created by the penetration of far-ultraviolet (FUV) 
radiation from associated stars. The FUV radiation (6 eV P hL P 13.6 eV) dissociates the molecules and 
heats the gas and dust. A warm, atomic hydrogen (H I) region is thus created and the chemistry and 
thermal balance of the region are determined by the penetrating FUV photons. The progressive absorption 
of FUV photons leads to the occurrence of transitions between atomic and molecular phases, such as H 
I/H2 and C II/C I/CO transitions. By extension, any neutral region where the physics is controled by FUV 
photons can be called a PDR, as it is the case for diffuse clouds or the edge of circumstellar disks. The 
PDR concept was first studied by A. G. G. M. Tielens and D. Hollenbach (1985, ApJ 291, 722). 

  photodissociation +   region. 

photoelectric effect 
  V_@  C  -# ~ 
-#    
oskar-e šidbarqi, ~ nurbarqi 
 
Fr.: effet photoélectrique    

The release of electrons from certain materials due to impinging photons. 

  photoelectric;   effect. 
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photoelectric magnitude 
    -
$ ~ 
-
$    
borz-e šidsanjik, ~ nursanjik 
 
Fr.: magnitude photoélectrique    

The magnitude of an object as measured with a photoelectric photometer. 

  photoelectric effect;   magnitude. 

photoelectric photometry 
  -
    -#    
šidsanji-e šidbarqi 
 
Fr.: photométrie photoélectrique    

A photometry in which  the magnitudes are obtained using a photoelectric photometer. 

  photoelectric effect;   photometry. 

photoelectron 
  -$%
 
-$%
    
šid-elektron, nur-elektron 
 
Fr.: photoélectron    

An electron emitted from an atom or molecule by an incident photon. 

  photo-; +   electron. 

photoevaporation 
  -) 
-)    
šidboxâreš, nurboxâreš 
 
Fr.: photoévaporation    

A process going on in a molecular cloud surface whereby the surface material ionized by ultraviolet 
photons of neighboring stars is dissipated. 

  photo- +   evaporation. 

photoexcitation 
  -
    
šid-barangizeš 
 
Fr.: photoexcitation    

The mechanism of raising an electron to higher energies by photon absorption, when the energy of the 
photon is too low to cause photoionization. 

  photo- +   excitation. 

photograph 
  .$     -
 
-
    
aks, šidnegâr, nurnegâr 
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Fr.: photographie    

A picture produced by photography.   picture. 

From   photo- +   -graph. 

Aks, from Ar. 'aks "to inverse, reverse." Šidnegâr, nurnegâr, from šid, nur  photo- + negâr  graph. 

photographic magnitude 
    .$$    
borz-e aksbardârik 
 
Fr.: magnitude photographique    

The apparent magnitude of a star as determined by measuring its brightness on a photographic plate. The 
photographic magnitude scale is now considered obsolete. 

Adj. of    photography;   magnitude. 

photographic survey 
    .$$    
bardid-e aksbardârik 
 
Fr.: relevé photographique    

Recording a large area of the night sky by photographic techniques, as practiced in the past before the 
advent of electronic detectors. 

Adj. of    photography;   survey. 

photography 
  .$ -
 
-
    
aksbardâri, šidnegâri, nurnegâri 
 
Fr.: photographie    

The process of recording and producing images by exposing light-sensitive detectors to light or other 
forms of radiation. 

  photo-; +   graphy. 

Aksbardâri, literally  "taking photograph," from  aks  photograph + bardâri  verbal noun of bardâštan "to 
take," composite verb from bar- "on; up; upon; in;  into; at; forth; with;  near; before; according to" 
(Mid.Pers. abar; O.Pers. upariy "above; over, upon, according to;" Av. upairi  "above, over," upairi.zma- 
"located above the earth;" cf. Gk. hyper- "over, above;" L. super-; O.H.G. ubir  "over;" PIE base *uper 
"over") + dâštan "to have, to possess" (Mid.Pers. dâštan; O.Pers./Av. root dar- "to hold, keep back, 
maitain, keep in mind;" cf. Skt. dhr-,  dharma- "law;"  Gk. thronos "elevated seat, throne;" L. firmus "firm, 
stable;" Lith. daryti  "to make;" PIE *dher-  "to hold, support").  
Šidnegâri, nurnegâri action noun from šidnegâr, nurnegâr;    photograph. 

photoionization 
  -
 
-
    
šidyoneš, nuryoneš 
 
Fr.: photoionisation    
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The physical process in which an incident high-energy photon ejects one or more electrons from an atom, 
ion, or molecule. 

  photo- +   ionization. 

photometer 
  -
  
-
    
šidsanj, nursanj 
 
Fr.: photomètre    

An instrument for measuring the amount of light. 

  photo- +   -metry. 

photometric 
  -
  -
$   
-
     
-
$    
šidsanji, šidsanjik, nursanji, nursanjik 
 
Fr.: photométrique    

Pertaining to or related to  photometry. 

  photometer +   -ic. 

photometric band 
  
  
$ ~ 

$    
bând-e šid-sanjik, ~ nur-sanjik 
 
Fr.: bande photométrique    

The range of wavelengths allowed by a filter used in a photometric system. 

  photometric +   band. 

photometric binary 
  t=  -
$ ~ 
-
$    
dorin-e šidsanjik, ~ nursanjik 
 
Fr.: binaire  photométrique    

A binary star whose binarity is detectable from its variability  and light-curve that has certain specific 
characteristics. 

  photometric +   binary. 

photometric calibration 
  $  -
$ ~ 
-
$    
kabizeš-e šidsanjik, ~ nursanjik 
 
Fr.: calibration  photométrique    

A calibration which  converts the measured relative magnitudes into an absolute photometry. 

  photometric +   calibration. 
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photometric system 
  	
  -
$ ~ 
-
$    
râžmân-e šidsanjik, ~ nursanjik 
 
Fr.: système photométrique    

System of magnitudes, each of them characterized by a response curve. The system is defined by the 
values given for the standard stars. 

  photometric +   system. 

photometry 
  -
  
-
    
šidsanji, nursanji 
 
Fr.: photométrie    

In astronomy, the measurement of the light of astronomical objects, generally in the visible or infrared 
bands, in which a wavelength band is normally specified. 

  photo- +   -metry. 

photomultiplier 
  -% 
-%    
šid-bastâgar, nur-bastâgar 
 
Fr.: photomultiplicateur    

Electronic tube which converts photons into electrons, multiplies the electrons via a series of electrodes, 
and produces a measurable current from a very small input signal. 

  photo- +   multiplier. 

photon 
  %
    
foton (#) 
 
Fr.: photon    

The quantum of the electromagnetic field, which mediates the interaction between charged particles. The 
mass-less  boson. 

From phot-, variant of   photo- before a vowel + -on a suffix  used in the names of subatomic particles 
(gluon; meson; neutron), quanta (photon, graviton), and other minimal entities or components. 

photon escape time 
  	
    %
    
zamân-e goriz-e foton 
 
Fr.: temps d'échappement des photons    

The time required for a photon created in the Sun's core to attain the photosphere and leave the Sun. If the 
photons were free to escape, they would take a time of only R/c (a couple of seconds) to reach the surface, 
where R is the Solar radius and c the speed of light. The solar material is, however, very opaque, so that 
photons travel only a short distance before interacting with other particles. Therefore, photons undergo a 
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very large number of   random walks before arriving at the surface by chance. The typical time is 
approximately 5 x 104 years for a constant density Sun. 

  photon;   escape;  time. 

photonics 
  %
$    
fotonik 
 
Fr.: photonique    

The technology of generating and harnessing light and other forms of radiant energy whose quantum unit 
is the photon. The science includes light emission, transmission, deflection, amplification and detection by 
optical components and instruments, lasers and other light sources, fiber optics, electro-optical 
instrumentation, related hardware and electronics, and sophisticated systems. 

  photon +   -ics. 

photosphere 
   )
    
šidsepher, raxšânsepehr 
 
Fr.: photosphère    

1) The visible surface of the Sun (temperature 5700 K), just below the  chromosphere and just above 
the  convective zone.  
2) The region of a star which gives rise to the continuum radiation emitted by the star. 

  photo- +   sphere. 

photosynthesis 
  
    
šidhandâyeš 
 
Fr.: photosynthèse    

The process in green plants, algae, diatoms, and certain forms of bacteria by which carbohydrates are 
synthesized from carbon dioxide and water using light as an energy source. Most forms of photosynthesis 
release oxygen as a byproduct. 

  photo- +   synthesis. 

photovisual magnitude 
    -	    
borz-e šidcašmi 
 
Fr.: magnitude photovisuelle    

Magnitude defined for the combination of a photographic plate and a yellow filter, approximating  the 
spectral sensitivity of the eye. 

  photo- +   visual;   magnitude. 

photovoltaic detector 
  $  -%    
âškârgar-e šidvoltâyi 
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Fr.: détecteur photovoltaïque    

A detector usually constituted by a p-n junction. Upon irradiation, the electron-hole pairs which are 
created, are immediately separated by the strong electric field across the junction, and a current is 
generated, which is proportional to the number of incident photons per second. 

  photo- +   voltaic;    detector. 

phtometric standards 
  %
  -
$ ~ 
-
$    
estândehâ-ye šidsanjik, ~ nursanjik 
 
Fr.: étalons photométriques    

Standard stars having high accuracy photometry, that are used to calibrate a photometric observations. 

  photometric +   standard. 

physical 
  $    
fiziki  (#) 
 
Fr.: physique    

Pertaining to the physical sciences, especially physics. 

  physics +   -al. 

physical chemistry 
  	  $    
šimi-ye fiziki  (#) 
 
Fr.: chimie physique    

The branch of chemistry dealing with the relations between the physical properties of substances and their 
chemical composition and transformations. 

  physical;   chemistry. 

physical condition 
  %  $    
butâr-e fiziki 
 
Fr.: condition  physique    

The state of a physical system regarding its temperature, density, pressure, etc. at a given time. 

  physical;   condition. 

physical libration 
  )  $    
roxgard-e fiziki 
 
Fr.: libration  physique    
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Slight oscillations in the rotation of  the Moon caused by the gravitational attraction of the Earth on the 
equatorial bulge of the Moon.   geometrical libration;    libration. 

  physical;   libration. 

physical optics 
  $  $ 
$  ~    
šidik-e fiziki,  nurik-e ~ 
 
Fr.: optique physique    

The branch of optics concerned with the wave properties of light, diffraction, polarization, and other 
phenomena for which the ray approximation of geometric optics is not valid. Also called   wave optics. 

  physical;   optics. 

physics 
  $    
fizik  (#) 
 
Fr.: physique    

The science that deals with matter and energy and their interactions. 

M.E. fisyk(e), phisik(e), from O.Fr. fisique, from  L. physica (fem. sing.) "study of  nature," from Gk. 
physike episteme "knowledge of nature," from fem. of physikos "pertaining to nature," from physis 
"nature," from phyein "to bring  forth, produce, make to grow," Gk. phy- "to become;" L. fui  "I was," 
futurus "that is to be, future;" Ger. present first and second person sing. bin, bist; E. to be; O.Ir. bi'u "I 
am;" Lith. bu'ti  "to be;" Rus. byt' "to be." 

Loan from Fr. physique, as above. 

Pickering series 
      $
    
seri-ye Pikering (#) 
 
Fr.: série de Pickering    

A series of spectral lines of singly ionized helium, observed in very hot O-type stars, associated with 
transitions between the level with principal quantum number n = 4 and higher energy levels. 

In honor of Edward C. Pickering (1846-1919), American astronomer and physicist;   series. 

pico- 
  $-    
piko- (#) 
 
Fr.: pico-    

A prefix denoting 10-12. 

From It. piccolo "small." 

Pictor 
  
    
Negârgar (#) 
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Fr.: Peintre    

The Painter's Easel. A faint constellation in the southern hemisphere, at 5h 30m right ascension, 50° south 
declination. Its brightest star is of magnitude 3.2. Its second brightest star,  beta Pictoris, is famous for 
its   circumstellar  disk of gas and dust. Abbreviation: Pic; genitive: Pictoris. 

Pictor, short for Equuleus Pictoris "painter's easel," from L.  pictor "painter,"  from pingere "to  make 
pictures." 

Negârgar "painter," from  negâr present stem of negâštan "to paint," negâr "picture, figure," from prefix 
ne- "down; into" (O.Pers./Av.  ni- "down; into;"  cf. Skt. ni  "down," nitaram  "downward;"  Gk. neiothen 
"from below;"  E. nether; O.E. niþera, neoþera "down, downwards, below, beneath," from P.Gmc. 
*nitheraz; Du. neder; Ger. nieder; PIE *ni-  "down,  below") + gâr, from  kar-, kardan "to  do, to make" 
(Mid.Pers. kardan; O.Pers./Av. kar- "to  do, make, build;" Av.  krnaoiti "he makes;" cf. Skt. kr- "to do, to 
make," krnoti "he makes, he does," karoti "he makes, he does," karma "act, deed;" PIE base kwer- "to do, 
to make"). 

picture 
  %    
fartur (#) 
 
Fr.: image    

Any visible image, however produced.   photograph. 

From L. pictura "painting,"  from  pictus, p.p. of pingere "to make pictures, to paint." 

Fartur "picture,  image; reflexion, inversion"  (Dehxodâ, Steingass); maybe from partow ray. 

piezoelectric effect 
  C   #    
oskar-e fešârbarqi 
 
Fr.: effet piézoélectrique    

The property exhibited by some crystals (notably quartz) that develop an electric charge or potential 
difference across them when subjected to mechanical strain; and conversely produce mechanical forces 
when a voltage is applied to them in a suitable manner. 

From piezo-, from Gk. piezein "to press tight" +   electric;    effect. 

oskar  effect; fešârbarqi pertaining to fešârbarq, from fešâr  pressure + barq  electricity. 

pinch 
  
$    
penk 
 
Fr.: effet de striction    

The constriction of a current-carrying plasma column caused by its external self-magnetic field. 

M.E. pinch, from O.Fr. pincier  "to pinch,"  possibly from V.L.  *punctiare  "to pierce," from  L. punctum 
"point," and *piccare  "to pierce." 
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Penk "pinch, squeezing or compressing between the finger and thumb" (Dehxodâ), cf. (Tabari) pendik, 
pecelik, (Kermâni) perenju "pinch,"  maybe related to panjé "the palm of the hand with five fingers; fist," 
from panj "five,"  from  Mid.Pers. panj; Av. panca; cf.  Skt. pánca; Gk. pente; L. quinque; O.E. fif, from 
P.Gmc. *fimfe (O.S. fif, O.H.G. funf);  from PIE base *penkwe "five." 

pincushion distortion 
  -    %$    
cowlegi-ye bâleštaki 
 
Fr.: distorsion  en coussinet    

An aberration of a lens system in which magnification increases with distance from the optical axis, 
whereby horizontal and vertical lines bend inwards toward the center of the field. Opposite of   barrel 
distortion. 

>pincushion distortion = cowlegi-ye  bâleštaki     -   %$  

Fr.: distorsion  en coussinet 
 
An aberration of a lens system in which magnification increases with distance from the optical axis, 
whereby horizontal and vertical lines bend inwards toward the center of the field. Opposite of   barrel 
distortion.  
 
Pincushion, from pin, from  M.E. pinne, O.E. pinn "peg;" cf.  D. pin, Ger. Pinne; perhaps from L. pinna 
"feather, quill"  + cushion, M.E. cuisshin, O.Fr. coissin (Fr. coussin) a variant of V.L. *coxinum,  either 
from L. coxa "hip,  thigh," or from  L. culcita "mattress;"    distortion. 

Cowlegi  distortion;  bâleštaki, adj. of bâleštak, diminutive of  bâlešt, variant bâleš "cushion, pillow," 
Mid.Pers. bâlišn, bâlên "cushion, pillow;"  Av.  bariš- "pillow, cushion;"  cf. Skt. barhis- "straw, a bed or 
layer of kusa grass strewed over the sacrificial ground." 

pion 
  
    
piyon (#) 
 
Fr.: pion    

An unstable nuclear particle of mass intermediate between that of a proton and an electron; also called  
meson. 

From pi (meson) +   -on. 

Pipe Nebula 
  	*      
miq-e pip 
 
Fr.: Nébuleuse de la Pipe    

An extended complex of   molecular clouds in the constellation   Ophiuchus, apparently shaped like a 
smoker's pipe, about 5° in size and located about 5° away from the  Galactic center. It has a mass of 104 
solar masses, lies at a distance of about 130 pc, and is among the closest molecular clouds to Earth. The 
Pipe Nebula includes a number of  dark nebulae, including Barnard 59, 65, 66, 67, 77, 244, and 256. It 
is of particular interest because of the almost complete lack of  star formation within  it.  This cloud is an 
extremely rare example of a relatively massive molecular cloud that may be in a state of evolution prior to 
the onset of significant star-forming activity. 
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M.E., O.E. pipe "musical wind  instrument; tube," from V.L.  *pipa  "a pipe," from L.  pipare "to chirp,  to 
peep," of imitative origin  (cf. It. pipa,  Fr. pipe, Ger. Pfeife, Du. pijp);   nebula. 

Miq  nebula; pip loan from  Fr., as above. 

Pisces 
  	    
Mâhi (#) 
 
Fr.: Poissons    

The Fishes. An extensive but faint constellation of the  Zodiac, representing a pair of fishes, located in 
the northern hemisphere, at 1h right ascension, 15° north declination. Abbreviation: Psc; genitive: 
Piscium. 

L., plural of piscis "fish,"  cognate with Goth. fisks, O.E. fisc. 

Mâhi "fish,"  from Mid.Pers. mâhik; Av.  masya-; cf. Skt. matsya-, Pali maccha-. 

Piscis Austrinus 
  	  %    
Mâhi-ye daštari 
 
Fr.: Poisson austral    

The Southern Fish. A small constellation in the southern hemisphere, at 22h 30m right ascension, 30° 
south declination. Its brightest star,  Fomalhaut, has apparent visual magnitude 1.3. Abbreviation: PsA; 
genitive: Piscis Austrini. 

L. piscis "fish,"  cognate with Goth. fisks, O.E. fisc; austrinus "southern." 

Mâhi "fish,"    Pisces; daštari "southern,"   south. 

pixel 
  $    
piksel (#) 
 
Fr.: pixel    

The smallest useful element of image information. 

From pix, plural of pic, short for    picture + el, from    element. 

place 
      
jâ (#) 
 
Fr.: place, lieu    

An area, position, or portion of space.  mean place 

O.E. from O.Fr. place, from M.L.  placea "place, spot," from L.  platea "courtyard, open space, broad 
street," from Gk. plateia (hodos) "broad (way),"  feminin of platus "broad;"  cognate with Av. pru- 
"broad;" Skt. prthú- "broad, wide;"  Lith.  platus "broad;" Ger. Fladen "flat  cake;" O.Ir. lethan "broad;"  PIE 
base *plat- "to spread." 
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Jâ "place" (from Mid.Pers. giyag "place;"  O.Pers. -vahana- "place, village;" Av. vah- "to dwell,  stay," 
vanhaiti "he dwells, stays;" Skt. vásati "he dwells;"  Gk. aesa (nukta) "to pass (the night);" Ossetic wat 
"room; bed; place;" Tokharian B wäs- "to stay, wait;"  PIE base ues- "to stay, live, spend the night"). 

plage 
      
plâž (#) 
 
Fr.: plage    

A bright cloud-like  feature that appears in the vicinity of a sunspot. Plages represent regions of higher 
temperature and density within the chromosphere. They are particularly visible when photographed 
through filters passing the spectral light of hydrogen or calcium. 

From Fr., from It. piaggia,  from L.L.  plagia "shore;"  noun use of the feminine of plagius "horizontal;" 
frpm Gk. plagios "slanting,  sideways" from plag(os) "side" + -ios adj. suffix. 

Plâž, loan from Fr., as above. 

plain 
  %    
dašt (#) 
 
Fr.: plaine    

An extent of flat land not noticeably diversified  with  mountains, hills, or valleys. 

M.E. from O.Fr. plain,  from L.  planum "level ground, plain." 

Planck 
  
$    
Planck 
 
Fr.: Planck    

Short for Max Planck (1858-1947), German physicist, great authority on thermodynamics and creator of 
the quantum theory. 

Planck distribution 
    
$    
vâbâžeš-e Planck 
 
Fr.: distribution  de Planck    

The distribution of radiation with  wavelength for a blackbody, given by    Planck's radiation law. 

  Planck;   distribution. 

Planck energy 
  $  
$    
kâruž-e Planck 
 
Fr.: énergie de Planck    


The unit of energy in the system of Planck units. EP =  (G c5/G)  1.22 x 1019 GeV. It can also be defined 
as EP = G / tP, where tP is the Planck time. This is an extraordinarily large amount of energy on the 
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subatomic scale and particle accelerators have yet to produce a particle with this magnitude of energy. 
Understanding the properties of a subatomic particle that contains the Planck Energy is helpful in 
developing a Unified Field Theory which  encompasses the realms of Quantum Theory and Relativity, 
although this too has evaded complete scientific understanding. 

  Planck;   energy. 

Planck era 
  
  
$    
dowrân-e Planck 
 
Fr.: ère de Planck    

The first 10-43 seconds of the Universe's existence, when the size of the Universe was roughly the Planck 
length and during which quantum effects of gravity were significant. Also  called Planck epoch. Our 
understanding of the Planck era is poor because theory which encompasses both quantum mechanics and 
general relativity is needed to be developed. 

  Planck;   era. 

Planck length 
    
$    
derâzâ-ye Planck (#) 
 
Fr.: longueur de Planck    

The size limit, lP =   (G G/ c3), about 10-33 cm, at which Einstein's notions of space-time are supposed to 
break down, and space is predicted to become "foamlike." 

  Planck;   length. 

Planck mass 
  	  
$    
jerm-e Planck 
 
Fr.: masse de Planck    

The unit of mass in Planck's system of physical units, mP =  (G c/ G) = 2.176 x 10-8 kg. It is also the mass 
of a black hole whose Compton wavelength is comparable to its Schwarzschild radius. 

  Planck;   mass. 

Planck postulate 
  !v  
$    
farâvas-e Planck 
 
Fr.: postulat de Planck    

The postulate that the energy of oscillators in a black body is quantized by E = nh, where n = 1, 2, 3, ..., h 
is Planck's constant, and L the frequency. 

  Planck;   postulate. 

Planck Satellite 
  	  
$    
mâhvâre-ye Planck 
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Fr.: Satellite Planck    

A European Space Agency (ESA) mission to map the full sky in the 30 GHz to 1 THz range and to 
measure the  anisotropies of the   cosmic microwave background (CMB) with a sensitivity  set by 
fundamental limits, i.e. photon noise and contamination by foregrounds. It was launched on 14 May 2009, 
together with the   Herschel Satellite. Its observing position is a halo orbit around the L2   Lagrangian 
point, some 1.5 million km from  Earth. Its   Gregorian-like  off-axis  telescope has an effective aperture 
of 1.5 m and images the sky on two sets of feed-horns. The Low Frequency Instrument (LFI, at 
frequencies 30, 44, 70 GHz) amplifies with High Electron Mobility   Transistors cooled at 20 K the 
radiation collected by 13 horns. The High Frequency Instrument (HFI, at 100, 143, 217, 353, 545, 857 
GHz) detects the shorter waves with 52 bolometers cooled at only 0.1 degree above the  absolute zero. 
Both instruments can detect both the total intensity and polarization of photons. The Planck mission is 
intended to provide maps with a sensitivity of a few micro-Kelvin  and an angular resolution down to 5 
arcmin, which is considered as a major improvement with respect to the Wilkinson Microwave Anisotropy 
Probe ( WMAP)  launched by the NASA in 2002. Planck will  provide a major source of information 
relevant to several cosmological and astrophysical issues, such as testing theories of the early Universe 
and the origin of cosmic structure. It will  also provide to astronomers 9 complete maps of the full sky at 
wavelengths from 0.3 mm to 1 cm, that complement the 4 maps taken by the  IRAS satellite in the 2.5 to 
100 micrometer range. 

  Planck;   satellite. 

Planck units 
  $  
$    
yekâhâ-ye Planck (#) 
 
Fr.: unités de Planck    

A set of   natural units in  which the normalized units are: the gravitational constant, Planck's constant, 
the speed of light, the Coulomb constant, and Boltzman's constant. 

  Planck;   unit. 

Planck's blackbody formula 
      	    
$    
disul-e siyah jesm-e Planck 
 
Fr.: formule du corps noir  de Planck    

A formula that determines the distribution of intensity  of radiation that prevails under conditions of 
thermal equilibrium at a temperature T: Bv = (2hL3 / c2)[exp(h / kT) - 1]-1 where h is Planck's constant and 
 is the frequency. 

  Planck;   blackbody;   formula. 

Planck's constant 
    
$    
pâyâ-ye Planck (#) 
 
Fr.: constante de Planck    

A universal constant that determines the energy of quantum as a function of its frequency. Denoted by h, 
and being 6.624 x 10-27 erg-sec, it is of vital importance in quantum physics. The reduced Planck's 
constant G = h / 2 is also called the  Dirac's constant. 
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  Planck;   constant. 

Planck's radiation law 
  #

    %  
$    
qânun-e tâbeš-e Planck 
 
Fr.: loi  du rayonnement de Planck    

An equation that expresses the energy radiated per unit area per unit time per unit wavelength range by a 
blackbody as a function of temperature. It is expressed by  Planck's blackbody formula. 

  Planck;   radiation;    law. 

plane 
  ) ti>d 
) %)%    
1) hâmon (#); 2) taxt (#) 
 
Fr.: plan    

1) (n.) a flat or level surface.  
2) (adj.) Of or pertaining to planes or plane figures. 

1) From L. plantum "flat  surface," noun use of adj. planus "flat, level, plain."  
2) From L. planus, as above. 

1) Hâmon, variant of hâmun "plain, level ground;" Mid.Pers.  hâmôn "level, flat;"  Proto-Iranian *hma-
van-, from *hma- "same, equally, even; together, with" (Mod.Pers./Mid.Pers. ham-; O.Pers./Av. ham-; 
cf. Skt. sam-; also O.Pers./Av. hama- "one and the same;" Skt. sama-; Gk. homos-; originally identical 
with PIE numeral *sam- "one," from  *som-. The Av. ham- appears in various forms: han- (before 
gutturals, palatals, dentals) and also hem-, hen-) + *-van- suffix.  
2) Taxt "flat;"  Mid.Pers. taxtag "tablet, plank, (chess)board." 

plane mirror 
  
  %)%    
âyene-ye taxt (#) 
 
Fr.: miroir  plan    

A mirror  whose reflective surface is neither concave nor convex. 

  plane;   mirror. 

plane polarization 
  #"   %)%    
qotbeš-e taxt (#) 
 
Fr.: polarisation  plane    

Same as  linear polarization. 

  plane;   polarization. 

plane wave 
  	   %)%    
mowj-e taxt (#) 
 

1060
Fr.: onde plane    

A wave whose wavefronts of constant phase are infinite parallel planes normal to the direction of 
propagation. 

  plane;   wave. 

plane-parallel atmosphere 
    -%)%   ~    
havâsepehr-e parâsu-taxthâ, javv-e ~ 
 
Fr.: atmosphère plan-parallèle    

An approximation used in many stellar atmosphere models that depict the atmosphere as being only one-
dimensional and bounded at the top and bottom by horizontal plane surfaces normal to the direction of 
gravity. 

  plane;   parallel;    atmosphere. 

plane-parallel plate 
  %*  %)%-    
tiqe-ye taxt-parâsu 
 
Fr.: lame plan-parallèle    

A piece of glass with plane parallel surfaces used to admit light into an optical system and to exclude dirt 
and moisture. 

  plane;   parallel;    plate. 

planet 
      
sayyâré (#) 
 
Fr.: planète    

1) A celestial body that: (a) is in orbit  around the Sun, (b) has sufficient mass for its self-gravity to 
overcome rigid body forces so that it assumes a hydrostatic equilibrium (nearly round) shape, and (c) has 
cleared the neighbourhood around its orbit.  dwarf planet.  
2)   extrasolar planet. 

From O.E., from O.Fr. planete (Fr. planète), from L.L.  planeta, from Gk. (asteres) planetai "wandering 
(stars)," from planasthai "to wander," of  unknown origin. 

Sayyâré, from Ar. saiyârat "walker,  traveller." 

planetarium 
  ) 	 

	 
) 	
)
    
1) âsmânnemâ; 2) âsmânxâné (#) 
 
Fr.: planétarium    

1) A device that produces a representation of the heavens by the use of a number of moving projectors.  
2) The building or room in which  such a device is housed. 

From   planet + -arium "a place for." 
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Âsmânnemâ, literally "sky displayer," from âsmân "sky"  (Mid.Pers. âsmân "sky, heaven;" O.Pers. asman- 
"heaven;" Av. asman- "stone, sling-stone; heaven; cf. Skt. áman- "stone, rock, thunderbolt;" Gk. akmon 
"heaven, meteor, anvil;" Akmon was the father of Ouranos (Uranus), god of sky; Lith. akmuo "stone;" Rus. 
kamen; PIE base *akmon- "stone, sky." The link between the "stone" and "sky" concepts indicates that the 
sky had once been conceived as a stone vault by prehistoric Indo-Europeans) + nemâ "displayer," from 
nemudan "to show" (Mid.Pers. nim	 dan, nimây- "to show," from  O.Pers./Av. ni- "down; into"  (Skt. ni 
"down," nitaram  "downward," Gk.  neiothen "from below," cf.  E. nether, O.E. niþera, neoþera "down, 
downwards, below, beneath," from P.Gmc. *nitheraz, Du. neder, Ger. nieder; PIE *ni-  "down, below")  + 
my- "to measure;" cf. Skt. mati "measures," matra- "measure;" Gk. metron "measure;" L. metrum; PIE 
base *me- "to measure").  
Âsmânxâné, literally "sky house," from âsmân + xâné "house" (Mid.Pers. xânak, xân, xôn; cf. L. cunae 
"cradle;" Gk. kome "village;"  Pers. Aftari dialect kiye "house, home;" PIE base *kei- "bed; to lie, to settle; 
beloved" (other cognates: P.Gmc. *khaim-; O.E. ham "dwelling, house, village;" E. home; Ger. Heim; L. 
civis "townsman;" Fr. cité; E. city;  Skt. iva- "auspicious, dear"). 

planetary aberration 
        
birâheš-e sayyâreyi 
 
Fr.: aberration  planétaire    

The difference between the true position of a planet and its apparent position, due to the time required for 
light to travel the distance from the planet to Earth. Correction for planetary aberration is necessary in 
determining orbits. 

  planetary;   aberration. 

planetary nebula 
  	*      
miq-e sayyâreyi 
 
Fr.: nébuleuse planétaire    

A hot envelope of gas ejected from a central evolved star before becoming a  white dwarf. At the end of 
the  asymptotic giant  phase the pulsating  red giant star is surrounded by an extended shell formed by 
the material ejected from it. As the evolved star contracts, its  effective temperature rises considerably. 
When it reaches about 30,000 K, the radiated photons become energetic enough to ionize the atoms in the 
nebula. The nebula becomes then visible in the optical. It shines essentially in a few  emission lines, 
produced by cascades during recombination or by collisional excitation with electrons. The remnant of the 
central star is typically 0.6 to 0.8 solar masses. The progenitor stars have main-sequence masses in the 
range 1 to 8 solar masses, with an average mass of 2.2 solar masses for a standard  initial mass function. 
Thus a total of about 1.6 solar masses is in average lost during the  AGB and planetary nebula phases. 
The life-time of planetary nebulae is relatively short. A  typical planetary nebula lasts only a few 10,000 
years. 

  planetary;   nebula. The name comes from the fact that these objects appear as planetary disks in a 
low-resolution telescope. The first planetary nebula, designated NGC 7009 or the  Saturn Nebula, was 
discovered in 1782 by the German-born English astronomer William Herschel (1738-1822), who 
described it as "planetary nebula." 

planetary physics 
  $  
    
fizik-e sayyâregân (#) 
 
Fr.: physique des planètes    
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The study of the structure, composition, as well as physical and chemical properties of the planets of the 
solar system, including their atmospheres and their immediate cosmic environment. 

  planetary;   physics. 

planetary precession 
  
      
pišâyân-e sayyâre-yi 
 
Fr.: précession planétaire    

Replaced by  precession of the ecliptic (IAU  resolution August 2006). 

  planetary;   precession. 

planetary ring system 
  	
  3#      
râžmân-e halqehâ-ye sayyâre-yi 
 
Fr.: système d'anneaux planétaires    

  Interplanetary dust and other small particles organized into thin, flat rings encircling  a planet. The 
most spectacular planetary rings known are those around  Saturn, but the other three  giant planets of 
the solar system ( Jupiter,   Uranus,  and  Neptune) have their own ring systems. 

  planetary;   ring;    system. 

planetary science 
  
    
sayyârešenâsi (#) 
 
Fr.: planétologie    

The branch of astronomy that deals with the science of planets, or planetary systems, and the solar system. 

  planetary;   science. 

planetary system 
  	
      
râžmân-e sayyâreyi 
 
Fr.: système planétaire    

A system composed of a star and all the celestial bodies bound to it by gravity, especially planets and their 
natural satellites. 

  planetary;   system. 

planetesimal 
  )    
xordesayyâré 
 
Fr.: planétésimal    
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Any of numerous small solid bodies in a   protoplanetary disk that in some cases clump together to form 
  planets but in other cases remain relatively small and become  asteroids and  comets. Similarly,  
Kuiper Belt Objects are probably the remnants of the planetesimals that formed the planets. 

From   planet + (infinit)esimal,    infinitesimal. 

Xordesayyâré, from xordé "small, minute; crumbs," from xord  "minute, little,  small" (from  Mid.Pers. 
xvart, xôrt "small, insignificant;"   Av. dra- "weak, dependent;" Skt. dhrá- "small, weak, poor," ndh "to 
be oppressed;" Gk. nothros "sluggish;" PIE base *nhdhro-) + sayyâré planet. 

planetoid 
  $    
sayyârak (#) 
 
Fr.: planétoïde    

An older equivalent for   asteroid. 

  planet +   -oid. 

planetology 
  
    
sayyârešenâsi (#) 
 
Fr.: planétologie    

Same as  planetary science. 

  planet; +   -logy. 

plasma 
  	     
plâsmâ (#) 
 
Fr.: plasma    

In physics, a gas in which an important fraction of the atoms is ionized, so that the electrons and ions are 
separately free. Plasma, often described as the fourth state of matter, occurs at extremely high 
temperatures, as in the interiors of stars, in fusion reactors, and in the interstellar medium ionized by hot 
stars. 

From L.L. plasma, from Gk.  plasma "something molded or formed," from plassein "to mold,"  originally 
"to spread thin." 

Plâsmâ, loan from Fr. 

plasma cosmology 
  $

   	    
keyhânšenâsi-ye plâsmâyi 
 
Fr.: cosmologie plasma    

An alternative cosmology, initially  conceived by Hannes Alfvén in the 1960s, that attempts to explain the 
development of the visible Universe through the interaction of electromagnetic forces on astrophysical 
plasma. Like the steady state model, plasma cosmology hypothesizes an evolving Universe without 
beginning or end. 
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  plasma;   cosmology. 

plasma frequency 
  	   	    
basâmad-e plâsmâ 
 
Fr.: fréquence de plasma    

The natural frequency at which internal oscillations of a plasma occur. The plasma frequency is 
proportional to the square root of the electron density.  plasma oscillation. 

  plasma;   frequency. 

plasma mantle 
       	    
rupuš-e plâsmâ (#) 
 
Fr.: manteau de plasma    

(Geophysics): A layer of plasma located on the night-side of Earth, inside the magnetosphere and along its 
boundary. Under the action of electromagnetic forces, plasma contained in the mantle drifts equator-ward, 
along the tail axis. 

  plasma;   mantle. 

plasma oscillation 
  '[  	    
naveš-e plâsmâ 
 
Fr.: oscillation  de plasma    

The oscillatory motion of electrons in a neutral plasma around their equilibrium position while  the ions 
remain at rest. When electrons are displaced by any kind of perturbation with respect to ions, a pair of 
positive and negative charged regions is formed. The Coulomb force accelerates back the displaced 
electrons, which get kinetic energy. The electrons overshoot their original positions by the same amount as 
their first displacement. 

  plasma;   oscillation. 

plasma physics 
  $  	 	$    
fizik-e plâsmâ (#), plâsmâ fizik (#) 
 
Fr.: physique des plasmas    

The study of the physical properties of the various forms of plsamas and their processing. 

  plasma;   physics. 

plasma tail 
  
  	    
donbale-ye plâsmâyi 
 
Fr.: queue de plasma    

1065
The ionized component of a comet's tail, driven nearly straight away from the Sun by the solar wind. Also 
called ion tail and gas tail. 

  plasma;   tail. 

plasmapause 
  	 	    
plâsmâmarz 
 
Fr.: plasmapause    

The sharp outer boundary of the plasmasphere, at which the plasma density decreases by a factor of 100 or 
more. 

  plasma + pause "break, cessation, stop," from M.Fr. pause, from L. pausa "a halt, stop, cessation," 
from Gk. pausis "stopping, ceasing," from pauein "to stop, to cause to cease." 

  plasma + marz "frontier, border, boundary," from  Mid.Pers. marz "boundary;" Av.  marza- "border, 
district," marz- "to rub, wipe;" Mod.Pers. parmâs "contact, touching" (   contact), mâl-, mâlidan "to 
rub;" PIE base *merg- "boundary, border;" cf. L.  margo "edge" (Fr. marge "margin");  P.Gmc. *marko; 
Ger. Mark; E. mark, margin. 

plasmasphere 
  	     
pelâsmâsepehr 
 
Fr.: plasmasphère    

In the magnetosphere, a region of relatively cool (low energy) and dense plasma that may be considered 
an outer extension of the ionosphere with which it is coupled. Like the ionosphere, the plasmasphere tends 
to co-rotate with the Earth. 

  plasma +   sphere. 

plasmon 
  	 
    
plâsmon 
 
Fr.: plasmon    

Physics: The quasiparticle resulting from the quantization of plasma oscillations. Plasmons are collective 
oscillations of the free electron gas. 

From plasm-, from   plasma +   -on. 

plate 
  ) %* 
) D) $    
1) tiqé (#); 2); 3) pelâk (#) 
 
Fr.: 1) lame; 2);  3) plaque    

1) Optics: Any crystalline  material whose length is much less than its measured diameter.  half-wave 
plate.  
2) A flat piece of material on which  a picture or text has been produced.  
3) Any of the large movable segments into which the Earth's lithosphere is divided.  plate tectonics. 
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M.E., from O.Fr. plate "thin  piece of metal," from  M.L. plata  "plate, piece of metal," perhaps via V.L. 
*plattus, from  Gk. platys " flat, broad." 

1) Tiqé, from tiq "blade,"  related to tiz "sharp," variants tig, tež, tej, tij; Mid.Pers. tigr,  têz, têž "sharp," 
O.Pers. tigra- "pointed," tigra.xauda-  "pointed helmet (epithet of Scythians)," Av.  tira- "pointed," tiray- 
"arrow," tiži.arštay-  "with  the pointed spear," cf. Skt. tikta- "sharp, pungent, bitter," tejas- "sharpness, 
edge, point or top of a flame;" PIE base *st(e)ig- "to stick; pointed." Cognates in other IE languages: Gk. 
stizein "to prick, puncture," stigma "mark made by a pointed instrument," L. in-stigare  "to goad," O.H.G. 
stehhan, Ger. stechen "to stab, prick," Du. stecken, O.E. sticca "rod, twig, spoon," E. stick.  
2); 3) loanword from Fr., as above. 

plate center 
  	$  $    
markaz-e pelâk 
 
Fr.: centre de plaque    

The celestial coordinates of the center of the field of an astronomical photographic plate. 

  plate;   center. 

plate scale 
  	  $    
marpel-e pelâk 
 
Fr.: échelle de plaque    

The scale factor for converting linear measure on a photographic plate to angular measurement on the sky. 

  plate;   scale. 

plate tectonics 
  
$  $    
sâzânik-e pelâk 
 
Fr.: tectonique des plaques    

The theory supported by a wide range of evidence in which the Earth's crust is composed of several large, 
thin, relatively rigid  plates that move relative to one another. The interaction of the plates at their 
boundaries causes seismic and tectonic activity along these boundaries. 

  plate;   tectonics. 

Platonic year 
    %
 ~ %
    
sâl-e Plâtoni, ~ Aflâtuni 
 
Fr.: année platonique    

The time required for a complete revolution of the Earth's pole on the celestial sphere as the result of  
precession. A Platonic year is equal to 25 800 years. 

Of or pertaining to Gk. philosopher Plato, from Gk. Platon  "broad-shouldered," from platys "broad."  
year. 

platykurtic 
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  %%    
past-afrâšté 
 
Fr.: platycurtique    

A frequency distribution with  negative   kurtosis, which has a smaller "peak" around the mean than the 
corresponding normal distribution.   leptokurtic. 

From Gk. platys "flat",    plate +   kurtosis. 

Pleiades 
  
    
Parvin (#) 
 
Fr.: Pléiades    

A prominent open cluster in the constellation   Taurus, popularly called the Seven Sisters. It is a very 
young cluster of several hundred stars (with spectral types B6 and later), spanning over 1.5 degrees on the 
sky and about 400 light-years distant. Six members of the cluster are visible to the naked eye, the brightest 
one being  Alcyone. The cluster contains extensive nebulosity, consisting of dust clouds that reflect the 
light of the   embedded stars. Other designations: M45, NGC 1432. 

In Gk. mythology, the seven daughters of Atlas and Pleione, transformed by Zeus into seven stars, from 
L., from Gk. Pleiades, perhaps literally "constellation  of the doves," from a shortened form of peleiades, 
plural of peleias "dove," from  PIE base *pel- "dark-colored, gray." 

Parvin, variants Parv, Parvé, Paran, Parand, Parviz, Pashtu Pêrûne, Baluchi Panvar; Mid.Pers. Parwiz. 
According to Bartholomae, it originates from  Av. Paoiryaini-, the first component paoirya-  denoting 
"first,"  but this etymology is not clear. The first component in Parvin  may be related to Av. parav-, pauru-
, pouru- "full,  much, many" (Mod.Pers. por "full,  much, very;"  Mid.Pers. purr "full;"   O.Pers. paru- 
"much, many"), denoting "numerous (stars)," from par- "to  fill;"  PIE base *pelu- "full,"   from *pel-  "to be 
full;"  cf. Skt. puru- "much, abundant; Gk. polus "many," plethos "great number, multitude;"  O.E. full. 

Pleione 
  
    
Pleyoné (#) 
 
Fr.: Pléioné    

A star in the constellation   Taurus and a member of the  Pleiades star cluster. Pleione is a blue-white 
B-type   main sequence dwarf with  a mean apparent magnitude of +5.09. It is a variable star and its 
brightness varies from magnitude +4.77 to +5.50. It is approximately 380 light-years from Earth. 

Pleione was an Oceanid nymph. She lived in a southern region of Greece called Arcadia, on a mountain 
named Mount Kyllini.  She married Atlas and gave birth to the Hyades, Hyas and the Pleiades. 

Pleistocene 
  1%
    
Pleistosen 
 
Fr.: Pléistocène    

The earliest Epoch of the Quaternary Period, beginning about 1.6 million years ago and ending 10,000 
years ago. Commonly known as the "Ice Age," a time with episodes of widespread continental glaciation. 
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From Gk. pleisto(s), superlative of Polys "much," cognate with Pers. por  full,  + -cene from Gk. kainos 
"new, recent." 

pleochroism 
  -
	    
candfâmi 
 
Fr.: pléochroisme    

The property of certain crystals of exhibiting different  colors when viewed from different  directions under 
transmitted light. This is because the degree with which certain birefringent crystals transmit polarized 
light is different,  depending on whether the ray is ordinary or extraordinary. Pleochroism is the general 
term for both dichroism, which is found  in uniaxial crystals (crystals with a single optic axis), and 
trichroism, found in biaxial  crystals (two optic axes). 

From pleochro(ic), from  pleo- prefix meaning "more," from  Gk. pleion "more,"  cognate with Pers. por 
full, + chroic,  from chroos "skin, color"  + -ism. 

Candfâmi, from cand "so many, much; how many, how much" (O.Pers. yv "as long as;" Av. yauuant- 
[adj.] "how  great?, how much?, how many?," yauuat [adv.] "as much as, as far as;" cf. Skt. yvant- "how 
big, how much;" Gk. heos "as long as, until") + fâm "color,"  + -i noun suffix. 

plerion 
  
    
plerion 
 
Fr.: plérion    

A supernova remnant which has a filled center rather than being a shell. The internal region is "filled" by 
energetic particles streaming from a rotating pulsar. The Crab Nebula is the archetypal plerion. 

Plerion, from Gk.  pleres "full,"  akin to Pers. por "full,"    poly-. 

Pliocene 
  
    
plyosen 
 
Fr.: pliocène    

The latest Epoch of the Tertiary Period, beginning about 5.3 million years ago and ending 1.6 million 
years ago. 

From plio-, varaint of pleo-,  from Gk. pleon "more," cognate with Pers. por  full,  + -cene from Gk. 
kainos "new, recent." 

Plough 
  % 
 %
    
Haft barâdarân (#), haftowrang (#) 
 
Fr.: Grand  Chariot, Grande Ourse    

The British name of a group of seven stars ( asterism) lying inside the Northern constellation   Ursa 
Major. Same as  Big Dipper. 

M. E. plough, plouw, from  O.E. ploh, plog "plow,  plowland." 
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Haft barâdarân "the seven brothers," from haft "seven" (Mid.Pers. haft, Av.  hapta, cf. Skt. sapta, Gk. 
hepta, L. septem, P.Gmc. *sebun, Du. zeven, O.H.G. sibun, Ger. sieben, E. seven; PIE *septm) + 
barâdarân, plural of barâdar  "brother" (Mid.Pers.  brad, bardar, O.Pers./Av. brtar-, cf. Skt. bhrátar-, 
Gk. phrater, L. frater,  P.Gmc. *brothar;  PIE base *bhrater- "brother").  
Haftowrang, Mid.Pers. haptôiring,  from Av.  haptôiringa-  "with seven marks," from hapto- "seven,"as 
above, + iringa- "mark,"  cf. Skt. linga- "mark,  token, sign." 

plumb line 
  *    
šâqul (#) 
 
Fr.: fil  à plomb    

A cord with a weight attached to one end, used to verify a true vertical alignment or to find the depth of 
water. 

  plumb;   line. 

Šâqul, variants šâhul, sâhul, probably from sahi + suffix -ul, variant -âl.  The first element sahi "upright, 
right," variants (Tabari, Torbat-Heydariyeyi:  šax) "right, upright,  straight, level," colloquial  Pers. šaq (o 
raq = râst) "upright,  erect." For the second element  -âl. 

plume 
  $    
parrak 
 
Fr.: plume    

A structure or form that is like a long feather.   polar  plume. 

From M.E., from O.Fr. plume, from  L. pluma "feather, down," from  PIE base *pleus- "feather, fleece." 

Parr "feather," variant bâl  "wing,"  Mid.Pers. parr "feather, wing,"  bâl; Av.  parna- "feather," Skt. 
parnam, cf. O.H.G. farn "fern,"  PIE pornom "feather." 

plunge 
  )    
laxšé 
 
Fr.: plongement axial    

General: The act of descending or dipping suddenly; (steep) fall, slide from vertical.  
Geology: The vertical angle between the fold axis or any inclined line in a geologic structure and the 
horizontal plane. 

M.E., from O.Fr. plunger,  from V.L.  *plumbicare  "to leave the lead," from L. plumbum "lead." 

Laxšé, noun from laxšidan "to slide," variant laqzidan. 

Pluto 
  %
    
Pluton (#) 
 
Fr.: Pluton    
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A dwarf planet in our solar system. It has one satellite, Charon, and orbits the Sun in a highly elliptical 
orbit. Until  2006, Pluto was known as the 9th major planet. 

In Roman mythology, Pluto is the god of the underworld and Judge of the dead. Pluto was the son of 
Saturn. Gk. counterpart Hades. 

plutonium 
  %
	    
plutoniom 
 
Fr.: plutonium    

A radioactive chemical element, symbol Pu. Atomic number 94; mass number of most stable isotope 244; 
melting point 641°C; boiling  point 3,232°C. 

The name derives from the planet  Pluto. It was selected because it is the next planet in the solar system 
beyond the planet  Neptune and the element plutonium is the next element in the  periodic table 
beyond  neptunium. 

Pogson's ratio 
    
    
vâbar-e Pogson 
 
Fr.: rapport  de Pogson    

The constant 2.512, which is the 5th root of 100 (2.5125 = 100); the ratio between two successive stellar 
magnitudes. 

Named after Norman Robert Pogson (1829-1891), the English astronomer, who introduced the magnitude 
scale in 1856;  ratio. 

Poincaré sphere 
  $  
$    
kore-ye Poincaré 
 
Fr.: sphère de Poincaré    

A representation that permits an easy visualisation of all different states of polarization of a vector wave. 
The equator represents linear polarization; the north pole corresponds to right-circular and the south pole 
to left-circular polarization. 

Named after Henri Poincaré (1854-1912), French mathematician and theoretical physicist, and a 
philosopher of science;  sphere. 

Poinsot's motion 
  
   1
    
jonbeš-e Poinsot 
 
Fr.: mouvement à la Poinsot    

The motion of a torque free rotating rigid body in space, in general whose angular velocity vector 
precesses regularly about the constant angular momentum factor. 

After Louis Poinsot (1777-1859), French physicist and mathematician. He was the inventor of geometrical 
mechanics, showing how a system of forces acting on a rigid body could be resolved into a single force 
and a couple. 
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point (n.) 
  
#" 
    
noqté (#), pandé (#) 
 
Fr.: point    

General: A sharp or tapering end, as of a dagger; a projecting part of anything.  
Physics: Position or time of occurrence, as in boiling point, freezing point, etc.  
Math.: A dimensionless geometric element whose location in space is defined solely by its coordinates. 

M.E. point(e); O.Fr. point  "dot, mark, place, moment;" L. punctum noun use of neuter p.p. of pungere "to 
prick, pierce." 

Noqté, loan from Ar. Pandé, variants in classical dictionaries pindé, pendé, fand "a point, dot, mole, 
freckle;" cf. Skt. prnta- "point,  tip, border," from pra  "before, forward,"    pro-, + ánta- "end, limit, 
term;" Pali, panta- "remote, solitary;"  Prakrit panta " last;" Sindhi  pandu "border of a garment;" Lahnda 
pand, pad "end, top of sugar cane." 

point (v.) 
  	
    
âmâjidan 
 
Fr.: pointer    

To direct a telescope toward a particular position on the sky. 

Verb from   point  (n.). 

Âmâjidan verb from âmâj "aim,  goal," from Proto-Iranian base *ma-, from prefix *- + *ma-  "to 
measure;" cf. Av. mati- "point,  tip;" O.Pers./Av. m(y)- "to measure;" Pers. mun/mân "measure," as in 
Pers. terms pirâmun "perimeter," âzmun "test, trial,"  peymân "measuring, agreement," peymâné "a 
measure; a cup, bowl;" cf. Skt. mati "measures," matra- "measure," Gk. metron "measure," L. metrum; 
PIE base *me- "to measure." 

point mass 
  
#"	 
	 	  
#" ~ 
    
noqté jerm, pandé jerm, jerm-e noqtevâr, ~ pandevâr 
 
Fr.: masse ponctuelle    

A hypothetical object which can be thought of as infinitely  small. 

  point (n.);   mass. 

point source 
  
#")
  
)
 )
   
#" ~ 
    
noqté xan, pandé xan, xan-e noqtevâr, pande-ye ~ 
 
Fr.: source ponctuelle    

A source of radiation at a great distance from the observer; an ideal source of infinitesimal size. 

  point;   source. 

point spread function (PSF) 
  $  %  
#" ~ ~ 
    
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karyâ-ye gostareš-e noqté, ~ ~ pandé 
 
Fr.: fonction  d'étalement du point    

The two-dimensional intensity distribution  about the image of a point source. 

  point;   spread;   function. 

Pointers 
  
	    
dorahnemâ 
 
Fr.:    

The two stars that form the front of the Big Dipper's bowl, away from  the handle. More specifically, the 
stars Dubhe (/ Ursae Majoris) and Merak (2 Ursae Majoris). A  line through 2 to /  passes close to the 
North Star and they are used for finding it. 

  point (v.) + -er. 

Dorahnemâ, literally "the two  guides," from do "two"  + rah, râh "way,  path" (from Mid.Pers.  râh, râs 
"way, street," also rah, ras "chariot;" from  Proto-Iranian *ra-; cf. Av. raa- "chariot;"  Skt. rátha- "car, 
chariot," rathy- "road;" L. rota  "wheel," rotare  "to revolve, roll;"  Lith.  ratas "wheel;"  O.H.G. rad; Ger. 
Rad; Du. rad; O.Ir. roth;  PIE *roto-  "to run, to turn, to roll")  + nemâ agent noun of nemudan "to show" 
(Mid.Pers. nim	 dan, nimây- "to show," from  O.Pers./Av. ni- "down; into"  (Skt. ni "down,"  nitaram 
"downward," Gk. neiothen "from  below," cf.  E. nether, O.E. niþera, neoþera "down, downwards, below, 
beneath," from P.Gmc. *nitheraz, Du. neder, Ger. nieder; PIE *ni-  "down, below")  + my- "to measure;" 
cf. Skt. mati "measures," matra- "measure;" Gk. metron "measure;" L. metrum; PIE base *me- "to 
measure"). 

pointing 
  	    
âmâješ 
 
Fr.: pointage    

The act or process of directing a telescope.  point (v.).  
The direction in the sky to which the telescope is pointed. Pointing also describes how accurately a 
telescope can be pointed toward a particular direction in the sky. 

Verbal noun of   point (v.). 

pointing model 
  	  	    
model-e âmâješ 
 
Fr.: modèle de pointage    

A mathematical model that reproduces the diurnal rotation of the Earth and is used to direct a telescope 
toward a precise position on the sky. 

  pointing;    model. 

poise 
      
poise 
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Fr.: poise    

The unit of viscosity in the c.g.s. system, equal to 1 dyne.s/cm2. Symbol: P 

Poise, from Jean-Louis-Marie Poisseuille (1797-1869), a French physiologist and physician who studied 
the flow of liquids  through tubes and developed a method for measuring blood pressure. 

Poiseuille's law 
  #

        
qânun-e Poiseuille 
 
Fr.: loi  de Poiseuille    

In fluid  dynamics, the law that the rate of flow of a liquid through a horizontal tube of uniform  radius is 
directly proportional to the pressure of the liquid and the fourth power of the radius of the tube and is 
inversely proportional to the viscosity of the liquid  and the length of the tube. 

Named after Jean-Louis-Marie Poisseuille (1797-1869), a French physiologist and physician who found 
the law in 1844;   law. 

Poisson distribution 
    
    
vâbâžeš-e Poisson 
 
Fr.: distribution  de Poisson    

A probability  function that characterizes discrete random events occurring independently of one another 
within some definite time or space. It may be regarded as an approximation of the binomial distribution 
when the number of events becomes large and the probability of success becomes small. 

Named after Siméon Denis Poisson (1781-1840), French mathematician, who developed the application of 
Fourier series to physical problems and made major contributions to the theory of probability and to the 
calculus of variations;   distribution. 

Poisson's equation 
  	   
    
hamugeš-e Poisson 
 
Fr.: équation de Poisson    

An equation (∇2R = 4QGF) which relates the gravitational (or electromagnetic) potential to the mass 
density (or charge density). 

  Poisson distribution;    equation. 

polar 
  ) #" 
)     
1) qotbi; 2) polâr 
 
Fr.: 1) polaire;  2) polar    

1) Of or pertaining to the pole of any sphere, a magnet, an electric cell, etc. 
2) A subclass of cataclysmic variables, the prototype being AM Herculis. Polars are short-period systems 
in which a late-type main sequence star transfers mass to a highly magnetized white dwarf. The strong 
magnetic field (10-70 million  gauss) prevents the formation of an accretion disk, locks both stars in 
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synchronous rotation and guides the accreting matter to accretion spots which are the source of intense X-
ray radiation (material impacts on to the white dwarf where it is radiated away). 

1) Adj. of    pole.  
2) From polar(ization)  + (st)ar, because of their circularly polarized light. 

polar alignment 
  %
  #"    
âtâneš-e qotbi 
 
Fr.: alignement polaire    

The process or the state of making a telescope's polar axis parallel to the Earth's axis of rotation, that is 
with the true North or South Celestial Pole. When this is accomplished, the sky's motion can be cancelled 
out simply by turning the axis (either by hand or with a motor drive)  at the same rate as the rotation of the 
Earth, but in the opposite direction. 

polar axis 
    #"    
âse-ye qotbi (#) 
 
Fr.: axe polaire    

The axis of an  equatorial  mounting that is parallel to the Earth's axis, and consequently points to the 
celestial pole. 

  polar;    axis. 

polar cap 
  $$  #"    
kolâhak-e qotbi 
 
Fr.: calotte polaire    

Either of the regions around the poles of the Earth that are permanently covered with ice.  
Either of the two regions around the poles of the planet Mars, consisting of frozen carbon dioxide and 
water ice. 

  polar; cap, M.E.  cappe; O.E. cæppe "hood, head-covering," from L.L. cappa "a cape, hooded cloak," 
possibly shortened from capitulare "headdress," from L. caput "head;" cf. Pers. dialect Lori kapu "head," 
kapulek "skull, middle of  the head;" Pashto kaparay "skull;"   head. 

Kolâhak, diminutive  of kolâh "cap;" maybe related to PIE base *kel- "conceal;" cf. L. celare "to  hide, 
conceal," occulere "to dissimulate;" Gk. kalyptein "to  cover," kalia "hut, nest;" Skt. cala  "hut, house;" 
Goth. hilms "helmet," huljan  "cover over," hulistr  "covering;" E. hull  "seed covering," from O.E. hulu, 
from O.H.G. hulla,  hulsa; O.E. hol "cave;" polar   polar. 

polar circle 
  
  #"   ~    
parhun-e qotbi, dâyere-ye ~ (#) 
 
Fr.: cercle polaire    

An imaginary parallel circle  on the celestial sphere or on the Earth at a distance of 23°.5 from either poles. 

  polar;    circle. 
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polar coordinates 
  	  #"    
hamârâhâ-ye qotbi (#) 
 
Fr.: coordonnées polaires    

A coordinate system in which distances are measured from a fixed reference point (the pole) and angles 
from a fixed reference line. 

  polar;    coordinate. 

polar cusp 
  %  #"    
tize-ye qotbi 
 
Fr.:    

An area in the Earth's magnetosphere, where the magnetosheath plasma has direct access to the 
ionosphere. 

  polar;    cusp. 

polar day 
    #"    
ruz-e qotbi (#) 
 
Fr.: jour  polaire    

In polar regions, the portion of the year when the Sun is continuously in the sky. Its length changes from 
twenty hours at the Arctic/Antarctic Circle  (latitude 66°33' N or S) to 186 days at the North/South Pole. 

  polar;    day. 

polar distance 
    #"    
durâ-ye qotbi 
 
Fr.: distance polaire    

The angular distance of an object from a celestial pole. It is equal to 90° minus the object's declination. 

  polar;    distance. 

polar faculae 
  $  #"    
periskhâ-ye qotbi 
 
Fr.: facules polaires    

Solar faculae occurring in regions of high heliographic latitudes. They are smaller than the main-zone 
faculae; their shape is point-like or oval. Their lifetimes range from a few minutes to some hours, but the 
decisive difference from the main-zone faculae lies in their activity cycle. When spots and faculae of the 
main zone are at minimum, the polar faculae have their maximum activity, and vice versa. 

  polar;    facula. 

1076
polar motion 
  
   #"    
jonbeš-e qotbi 
 
Fr.: mouvement du pôle    

The irregularly varying  motion of the Earth's pole of rotation with respect to the Earth's crust. 

  polar;    motion. 

polar night 
    #"    
šab-e qotbi 
 
Fr.: nuit  polaire    

In polar regions, the portion of the year when the Sun does not rise above the horizon. Its length changes 
from twenty hours at the Arctic/Antarctic  Circle (latitude  66°33' N or S) to 179 days at the North/South 
Pole. 

  polar;    day. 

polar orbit 
  	  #"    
madâr-e qotbi (#) 
 
Fr.: orbite  polaire    

A spacecraft orbit that passes over, or close to, the geographic poles of the Earth or some other solar 
system object. 

  polar;    orbit. 

polar plume 
  $  #"    
parrak-e qotbi 
 
Fr.: plume polaire    

A coronal feature of the Sun, which appears as long, thin streamers that project outward from the Sun's 
north and south poles 

  polar;    plume. 

polarimetry 
  #"
    
qotbešsanji 
 
Fr.: polarimétrie    

The measurement of the polarization state of light, usually through the use of a polarimeter. 

From polari, from    polarization  +   -metry. 

Polaris 
  %  #"  	)      
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setâre-ye qotbi, jodey, mix-e gâh 
 
Fr.: étoile polaire    

A triple star system lying at about 430 light-years from the Earth. Polaris A (visual magnitude about 2) is 
a pulsating variable star of type Cepheid. It is a hot, blue F7 giant or supergiant star having a luminosity 
about 2400 times that of the Sun. Polaris B (visual magnitude 8.2), was first noticed by William Herschel 
in 1780; it is separated from A by 18.5 arc sec, corresponding to approximately 2000 AU. The close 
companion Ab is only 0.06 arc sec, or about 7 AU, from Polaris A. Also  called pole star. 

Mod.L. short for stella  polaris "the pole star,"   polar. 

Setâre-ye qotbi "polar star," from setâré star  + qotbi  polar.  Jodey, from Ar. Judaiy. Mix-e gâh 
Mid.Pers. name of the star, literally "the nail (peg) of time,"  from mix "nail,  peg" (Mid.Pers. mêx "peg, 
nail;" O.Pers. may	xa- "doorknob;"  cf. Skt. may	 kha- "peg for stretching the woof")  + gâh"time; place" 
(Mid.Pers. gâh, gâs "time;" O.Pers. gu-; Av. gtav-, gtu- "place, throne, spot;" cf. Skt. gâtu- "going, 
motion; free space for moving; place of abode;" PIE *gwem- "to go, come"). 

polarity 
  #"    
qotbigi 
 
Fr.: polarité    

Physics: The condition, in a system, of having opposite characteristics at different points, especially with 
respect to electric charge or magnetic properties. 

From   polar +    -ity. 

polarity epoch 
  	  #"    
zime-ye qotbigi 
 
Fr.: époque de polarité    

The time during which the Earth's magnetic field was of a single polarity; an interval of time  between 
reversals of Earth's magnetic field. 

  polarity;    epoch. 

polarity event 
    #"    
ruydâd-e qotbigi 
 
Fr.: événement de polarité    

A specific event in the history of Earth's magnetic field. Usually  used in reference to a specific polarity 
reversal. 

  polarity;    event. 

polarity reversal 
  
    #"    
vâruneš-e qotbigi 
 
Fr.: inversion de polarité    
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A change in the polarity of Earth's magnetic field in which  the north magnetic pole becomes the south 
magnetic pole and vice versa. Also known as geomagnetic reversal or magnetic reversal. Earth's magnetic 
field has reversed many times in the past and the time intervals between these changes are known as 
polarity epochs. 

  polarity;    reversal. 

polarization 
  #"    
qotbeš (#) 
 
Fr.: polarisation    

A state in which the directions of the electric or magnetic field in an electromagnetic wave change in a 
regular pattern. The polarization of light from  astronomical sources can yield information that cannot be 
obtained with imaging or spectroscopy, in particular related to the properties of magnetic fields. 

Verbal noun of   polarize (v.). 

polarization charge 
   > #"    
bâr-e qotbeš 
 
Fr.:    

Same as  bound charge. 

  polarization;    charge. 

polarize (v.) 
  #"
    
qotbidan (#) 
 
Fr.: polariser    

To cause polarization. To undergo polarization. 

Infinitive  of   polarization. 

polarized light 
  
   #"    
nur-e qotbidé (#) 
 
Fr.: lumière polarisée    

Electromagnetic radiation in the optical region which has undergone polarization. 

Past participle of   polarize (v.);   light. 

polarizer 
  #"
    
qotbandé (#) 
 
Fr.: polariseur    

1079
An optical device capable of transforming natural light into  polarized light, usually by selective 
transmission of polarized rays. 

Agent noun of   polarize (v.). 

polarizing angle 
    #"    
zâviye-ye qotbeš (#) 
 
Fr.: angle de polarisation,  angle de Brewster    

The angle of incidence for which the reflected light is completely polarized. Also  called Brewster's angle; 
  Brewster's law. 

polarizing filter 
    #"
    
pâlâye-ye qotbandé (#) 
 
Fr.: filtre  polarisant    

A filter  that polarizes light passing through it. 

Polarizing, adj. of    polarize (v.);   filter. 

polarizing prism 
  	
    #"
    
manšur-e qotbandé 
 
Fr.: prisme polarisant    

A prism that is used to produce or analyze plane-polarized light. 

Polarizing, adj. of    polarize (v.);   prism. 

pole 
  #"    
qotb (#) 
 
Fr.: pôle    

1) Either extremity of the axis of the Earth or of any spherical body.  
2) Either of the two regions or parts of an electric battery, magnet, or the like, at which the magnetic flux 
density is concentrated.  
3) The fixed point in a system of polar coordinates that serves as the origin. 

M.E., from L.  polus "end of an axis, the sky," from Gk. polos "pivot,  pole," polein "move around;" from 
PIE base *kwel- "to turn, move around, sojourn, dwell;" cognate with Pers. carx "every thing performing  a 
circulatory motion; a wheel; a cart;" Av.  caxra- "wheel,"  caraiti "he moves, approaches;" cf. Skt. cakra- 
"wheel, circle; cycle,"  carati "he moves, wanders;" Gk. kyklos "circle, wheel" (loaned L.L.  cyclus); L. 
colere "to dwell in,  to cultivate, move around," colonus "farmer, settler;" O.E. hweol "wheel;"  Rus. koleso 
"wheel." 

Qotb, from Ar. quTb. 

pole star 
  %  #"    
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setâre-ye qotbi (#) 
 
Fr.: étoile polaire    

A star that lies in the direction pointed to by one of the Earth's poles. The term usually refers to the star  
Polaris, which is the current northern pole star. 

  pole;   star. 

polhode 
  #"    
qotbrâh 
 
Fr.: polhodie    

Mechanics: For a rotating rigid body not subject to external torque, the closed curve described on the  
inertia ellipsoid  by the intersection with this ellipsoid  of an axis parallel to the angular velocity vector and 
through the center.  
Astro.: The path decsribed by the North pole of the Earth in a reference frame attached to the Earth. The 
rotation axis of our planet is not fixed with  respect to the Earth's crust. It describes a motion within a 
square with an amplitude reaching 20 m. 

Polhode, from Fr. polhodie, coined by Louis Poinsot (1777-1859), a French mathematician and physicist, 
the inventor of geometrical mechanics, from   pole + Gk. hodos "way." 

Qotbrâh, from gotb  pole + râh  "way, path" (from  Mid.Pers. râh, râs "way, street," also rah, ras 
"chariot;" from  Proto-Iranian *ra-; cf. Av. raa- "chariot;"  Skt. rátha- "car, chariot," rathy- "road;"  L. 
rota "wheel," rotare  "to revolve, roll;"  Lith.  ratas "wheel;"  O.H.G. rad; Ger. Rad; Du. rad; O.Ir.  roth; PIE 
*roto- "to  run, to turn, to roll"). 

polish (v.) 
  
$
    
nasu kardan 
 
Fr.: polir    

To make smooth and glossy by rubbing with something. 

M.E. polishen, from O.Fr. poliss-, pr.p. stem of polir  "to polish,"  from L.  polire "to polish,  make smooth," 
of unknown origin. 

Nasu kardan (Dehxodâ) "to polish, smooth, brighten," from nasu "smooth, bright"  (mirror, sword), 
Mid.Pers. Manichean Parthian nswg "tender," from Proto-Iranian *ni-sau-, from prefix  ni- "down" 
(O.Pers. preposition & verbal prefix ni "down;"  Av.  n "down, in, into;" Skt. ni "down," nitaram 
"downward;" Gk.  neiothen "from below;"  E. nether; O.E. niþera, neoþera "down, downwards, below, 
beneath," from P.Gmc. *nitheraz (O.S. nithar, O.N. niðr,  O.Fris. nither , Du.  neder, Ger. nieder); PIE *ni- 
"down, below") +  *sau- "to rub;"  cf. Mod.Pers. sâbidan, variants sâyidan, pasâvidan "to touch, to rub;" 
Khotanese sauy- "to rub;" Sogdian ps'w- "to touch." 

polishing 
  
$    
nasukard 
 
Fr.: polissage    
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A stage in the process of mirror making after grinding that puts a highly finished, smooth and apparently 
amorphous surface on a mirror.  figuring;    grinding. 

Verbal noun of   polish (v.). 

pollution 
      
âludegi (#) 
 
Fr.: pollution    

The introduction of harmful  substances or light into the natural environment as a consequence of human 
activities.   light  pollution. 
The act of polluting or the state of being polluted. 

M.E., from O.Fr., from  L.L.  pollutionem "defilement,"  from L. polluere  "to soil, defile,"  from pol-,  variant 
of por- "forth,  forward, before" + -luere  "smear," related to lutum "mud," and to lues "filth;  plague, 
pestilence;;" cf. Gk. luma "filth,  dirt,  disgrace;" O.Ir. loth "mud, dirt;"  Lith.  lutynas "pool, puddle;"  Pers. 
âludan, as below. 

Âludegi, from âludan, âlây-"to  pollute, soil, stain;" Mid.Pers. âlutan;  from prefixed  Proto-Iranian *-r	 ta-
, from rav- "to  stain, soil;" Mid.Pers. Manichean Parthian rwd "rascal;" PIE base *leu- "dirty;  to soil;"  cf. 
L. lues, as above. 

Pollux (2 Gem) 
  $    
Polluks (#) 
 
Fr.: Pollux    

The brightest star in the constellation  Gemini; an orange-red giant of spectral type K0 with a visual 
magnitude 1.14. It is located about 34 light-years away. 

Pollux, Gk. Polydeucus, is one of the "Heavenly Twins", brother to Castor, sons of Leda and Zeus. 

Pollux, loan from L.,  as above. It has a too long Ar. name: Al-Ra's-at-Tau'am-al-Mo'akhkhar (8%8	
	6)) "the head of the posterior twin," translating the Gk. mythological figure. 

poloidal magnetic field 
  	
  	*
%  #"    
meydân-e meqnâtisi-ye qotbivâr 
 
Fr.: champ magnétique poloïdal    

1) In   protoplanetary  disk models, the magnetic field whose larg-scale lines of force depart away from 
the  accretion  disk, in the direction of the rotation axis.  
2) In a   tokamak, the magnetic field produced by a current flowing in the   plasma vertically  to the 
toroid plane.   toroidal  magnetic field. 

  pole;   -oid;    magnetic field. 

polonium 
  
	    
poloniom (#) 
 
Fr.: polonium    
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A radioactive chemical element; symbol Po. Atomic number 84; mass number of most stable isotope 209; 
melting point 254°C; boiling  point 962°C. 

The name derives from Poland, the native country of Marie Sklodowska Curie. It was discovered by 
Pierre and Marie Curie in 1898, from its radioactivity. 

poly- 
  `- -
-    
bol- (#); cand- (#) 
 
Fr.: poly-    

A prefix denoting "much,  many." 

From Gk. poly-, combining form  of polus "much," cognate with L.  plus, Pers. bol-, as below; from PIE 
base *pel- "to be full." 

Bol- "much; very; many,"  as in examples bolkâmé "desirous" (literally "with  much desire"), bolhavas, 
variant porhavas "very desirous, libidinous" (literally  "with  much lust");  variant of por "full,  much, very," 
Mid.Pers. purr "full;"   O.Pers. paru- "much, many;" Av. parav-,  pauru-, pouru- "full,  much, many," from 
par- "to fill;"   PIE base *pelu- "full,"  from *pel-  "to  be full;" cf.  Skt. puru- "much, abundant; Gk. plethos 
"great number, multitude;" O.E. full.  
Cand-, from cand "how many, how much; so many; several; some; much;" Mid.Pers. cand "how many?, 
so many; much; some;" O.Pers. yv "as long as;" Av. yauuant- [adj.] "how great?, how much?, how 
many?," yauuat [adv.] "as much as, as far as;" cf. Skt. yvant- "how big, how much;" Gk. heos "as long as, 
until." 

polychromatic 
  	>€g    
bolfâm 
 
Fr.: polychromatique    

Having or exhibiting  a variety of colors. 

Bolfâm, from bol-   poly- + fâm "color." 

  poly-;   chromatic,  from Gk. khroma, khromat- "color"  +   -ic. 

polycyclic aromatic hydrocarbons (PAHs) 
  $  	%$  $$ ~ ~ `-)    
hidrocarburhâ-ye aromâtik-e polisiklik,  ~ ~ bol-carxe-yi 
 
Fr.: hydrocarbures aromatiques polycycliques    

1) Chemistry: A family  of   organic  molecules composed of carbon and hydrogen atoms ( 
hydrocarbons) in which   carbon  atoms appear in multiple loops (polycyclic) with  strong chemical  
bonds that exist between them (aromatic). PAHs are formed during the incomplete burning of coal, oil and 
gas, garbage, or other organic substances like tobacco or charbroiled meat. As a pollutant, they are of 
concern because some compounds (benzo(a)pyrene) have been identified as tending to cause cancer.  
2) Astro.: Strong   infrared emission features at 3.3, 6.2, 7.7, 8.6, and 11.2 microns, which are common 
towards various sources characterized by a strong  ultraviolet radiation field (  active galaxies,  
reflexion nebulae,   planetary nebulae,   H II regions, etc.), and are attributed to PAHs. In particular, 
they trace the presence of  massive stars. These features are thought to be the result of ultraviolet 
pumped infrared fluorescence of PAH molecules and ions. These are  dust grains with radii smaller 
than 10 Å. 
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 poly-;   cyclic; aromatic, from aroma, from L. aroma "sweet odor," from Gk. aroma (genitive 
aromatos) "seasoning, sweet spice," of unknown origin;  hydrocarbon. 

polygon 
  -
    
candbar (#) 
 
Fr.: polygone    

A one-dimensional closed figure consisting of a series of points, each of which is called a  vertex, and 
the line segments, called  sides, joining the vertices. Polygons of three sides are called  triangles, and 
of four sides  quadrilaterals. 

 poly- + -gon "angled, angular," from gonia "angle," related to gony "knee;" L. genu "knee;" Mod.Pers. 
zânu "knee;" Av. žnav-, žnu- "knee;" Skt. janu-; PIE base *g(e)neu-. 

Candbar, from cand- poly- + bar "side; breadth; breast," variant var (Mid.Pers. var "breast;" Av. vouru 
"wide, broad, extended" (vourucašni- "looking far"), related to varah- "breast;" cf. Skt. urú- "wide, 
broad," úras- "breast;" Gk. eurus "wide, broad;" PIE base uer-, ueru-s"wide, broad"). 

polynomial 
  	>Wg    
bolnâm (#) 
 
Fr.: polynôme    

A mathematical expression involving a sum of powers in one or more variables multiplied by coefficients. 

From  poly- + (bi)nomial, from nomial, M.E. nominalle, L. nomialis "of, belonging to a name," from 
nomin-, from nomen, cognate with Pers. nâm "name," as abelow, + -alis -al. 

Bolnâm, from bol- poly-, + nâm "name;" Mid.Pers. nâm; O.Pers./Av. nâman-; cf. Skt. nama-; Gk. 
onoma, onuma; L. nomen; PIE *nomen-. 

polytrope 
  cbg    
bolgašt 
 
Fr.: polytrope    

In astrophysics, a gaseous sphere in hydrodynamic equilibrium in which the pressure and density are 
related by the equation P = K(n+1)/n at each point along the radius, where K is a constant and n is the 
polytropic index. The constant K depends upon the nature of the polytrope.  Lane-Emden equation. 

Polytrope, from  poly- + -tropic "turned toward," from Gk. -tropos "a turn, way, manner," from tropein 
"to turn;" PIE base *trep- "to turn" (cf. L. trepit "he turns"). 

Bolgašt, from bol- poly- + gašt "change, alteration," past stem of gaštan, gardidan "to turn, to change" 
(Mid.Pers. vartitan; Av. vart- "to turn, revolve;" cf. Skt. vrt- "to turn, roll," vartate "it turns round, rolls;" 
L. vertere "to turn;" O.H.G. werden "to become;" PIE base *wer- "to turn, bend"). 

polytropic change 
  
  Y?cbg    
degarguni-ye bolgašti 
 
Fr.: changement polytropique    
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A change in the pressure or volume of a gas in a  polytropic process. 

  polytropic;    change (n.). 

polytropic gas 
    Y?cbg    
gâz-e bolgašti 
 
Fr.: gaz polytropique    

A gas capable of undergoing a  polytropic process. 

  polytropic;    gas. 

polytropic index 
  
  cbg    
dišan-e bolgašt 
 
Fr.: index polytropique    

A number appearing in the equation of a  polytrope 

  polytropic;    index. 

polytropic process 
  
  Y?cbg    
farâravand-e bolgašti 
 
Fr.: processus polytropique    

A thermodynamic process that obeys the relation: PVn = C, where P is pressure, V is volume, n is any real 
number (the polytropic index), and C is a constant. 

  polytropic;    process. 

population 
  qW=m    
porineš 
 
Fr.: population    

Statistics: Any finite  or infinite  set of individuals, items, or data subject to a statistical study.  disk 
population;   halo population. 

Verbal noun of populate, from M.L.  populatus, p.p. of populare "to inhabit,"  from L.  populus "people." 

In the IE languages the concepts of "full, many, multitude" and "people, group, herd, flock" are related. In 
Pers. several variants of por "full, much, many" denote "group, population," as in Lori, Qâyeni bor 
"group, tribe, herd," Torbat-Heydariyeyi,  Qomi borr  "heap, bundle, group," Qomi borreh "group, 
assemblage of people," Pashtu parrak "flock, herd," Urdu para "flock, herd,"  Lârestâni baila "group, 
tribe," Tabari balik "herd,  flock;"  other examples from literary Pers. bâré "herd, flock," parré "a rank or 
file of soldiers, a circular disposition of  troops." Therefore, porineš "population," verbal noun of porinidan 
"to populate," infinitive  of porin  "populous," from  por "mutitude, many, full"  +  -in attribution suffix.  Por, 
from Mid.Pers. purr  "full;"  O.Pers. paru- "much, many;" Av.  par- "to  fill,"  parav-, pauru-, pouru-  "full, 
much, many;" PIE base *pelu- "full,"  from *pel-  "to be full;"  cf.  Skt. puru- "much, abundant;" Gk. polus 
"many," plethos "great number, multitude;" O.E. full. 
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Population I stars 
  %
  
  I    
setâregân-e porineš-e I 
 
Fr.: étoiles de population I    

Relatively young stars, containing a larger fraction of metals, found mainly in the disk of the Galaxy. 

  population;   star. 

Population II stars 
  %
  
  II    
setâregân-e porineš-e II 
 
Fr.: étoiles de population II    

Relatively old stars, containing a smaller fraction of metals, found mainly in the halo of the Galaxy and in 
Globular Clusters. 

  population;   star. 

population inversion 
  
    
    
vâruneš-e porinešhâ 
 
Fr.: inversion des populations    

In physics, specifically statistical mechanics, the state of an atomic or molecular system in which the 
number of members in an excited state is larger than those in lower energy states.  optical pumping;  
inverted population. 

  population;   inversion. 

pore 
  $    
rizlak (#) 
 
Fr.: pore    

A small sunspot that does not have a penumbra. Pores are up to about 2,500 km across and are lighter than 
a sunspot's umbra. They appear and disappear at the surface of the Sun where sunspots are rarely formed, 
e.g. at low latitudes. Their lifetimes can be as short as 1/2 hour and as long as several days. They play an 
important contribution in  the computation of the sunspot number and, accordingly, their number at the 
surface of the Sun shows the typical solar cycle behaviour of the solar activity cycle. 

Pore, from M.E. poore, from  L.L. porus, from  Gk. poros" passage, way;" cf. Gk. peirein "to pierce, run 
through," L. portus "harbor, gate, door." 

Rizlak, literally "tiny  spot," from  riz "very small;"  lak  spot. 

Porrima (+ Vir) 
  	     
Porrimâ 
 
Fr.: Porrima    
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A   binary  star in the constellation   Virgo comprising  two yellow-white    main sequence stars of 
+3.6 and +3.7 magnitude and spectral types F0V. Their orbital period is about 170 years and they are 
about 40 light-years away. 

Porrima after the Roman goddess of childbirth. 

position 
  
    
neheš (#) 
 
Fr.: position    

Condition with  reference to place; location; situation. A place occupied or to be occupied.  mean 
position. 

M.E. posicioun, from O.Fr. posicion,  from L. positionem "act or fact of  placing, position, affirmation," 
from positus, p.p. stem of ponere "to put, place." 

Neheš, verbal noun from nehâdan "to place, put; to set;" Mid.Pers. nihâtan; Av. ni- "down; into"  (cf. Skt. 
ni "down," nitaram  "downward;"  Gk. neiothen "from below;"  P.Gmc. *nitheraz (O.S. nithar,  O.N. niðr, 
O.Fris. nither, Du. neder, Ger. nieder; O.E. niþera, neoþera "down, downwards, below, beneath, E. 
nether; PIE *ni- "down,  below") + dâ- "to  put; to establish; to give," dadâiti  "he gives;" cf. Skt. dadâti "he 
gives;" Gk. didomi "I  give;" L.  do "I give;"  PIE base *do- "to give"). 

position angle 
    
    
zâviye-ye neheš 
 
Fr.: angle de position    

The direction of a secondary body or feature from a primary, measured in the system of 0° = north, 90° = 
east, 180° = south, and so on to 359° and back to 0°. Abbreviated as PA. 

  position;   angle. 

position switching 
  
  
    
degarbâni-ye neheš 
 
Fr.: permutation de position    

In single dish astronomy, an observing mode in which the telescope is moved between the object position 
and a user defined reference position. The aim is to eliminate unwanted signals in the baseline.  beam 
switching;   frequency switching. 

  position;   switching. 

positional astronomy 
  )%
  
    
axtaršenâsi-ye neheši 
 
Fr.: astronomie de position    

The branch of astronomy that is used to determine the location of objects on the celestial sphere, as seen at 
a particular date, time, and location on the Earth. Same as  spherical astronomy. 
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Positional, relating to   position;    astronomy. 

positive 
      
dâhidâr 
 
Fr.: positif    

General: Explicitly  stated, stipulated, or expressed.  
Capable of being measured, detected, or perceived.  
Math.: Noting a quantity greater than zero.  
Physics: Having an electrical charge of the same polarity as that of a proton. 
Photography: Having colors or values of dark and light corresponding to the subject.  
Philosophy: Relating to the theory that knowledge can be acquired only through direct observation and 
experimentation, and not through metaphysics or theology. 
Law: Conclusive and beyond doubt or question; irrefutable.  
Opposite of   negative. 

M.E., from O.Fr. positif,  from L.  positivus "placed, settled; positive" (opposed to naturalis "natural"), 
from posit-, from positus "placed, put," p.p. of ponere "to  put, place, set" + -ivus a suffix of adjectives. 

Dâhidâr, from  dâhid- + -âr. The first  component is the past stem of *dâhidan "to put, create, determine," 
variant of dehidan, dâdan "to give;" from  Mid.Pers. dâdan, dahidan "to give; to create;" O.Pers. d- "to 
give, grant, yield;" Av.  d- "to give, grant; put; create; determine;" dhi "he would give/put" (single 
second person, subjunctive transitive), daditi "he gives;" cf. Skt. dadáti "he gives;" Gk. tithenai "to place, 
put, set," didomi "I give;"  L. dare "to give,  offer," facere "to do, to make;" Rus. delat' "to  do;" O.H.G. 
tuon, Ger. tun, O.E. don "to do;" PIE base *dhe- "to put, to do." The second component -âr, accusative 
suffix; on the model of gereftâr "captive,  involved (in  trouble)," didâr  "exposed to view." 

positive charge 
        
bâr-e dâhidâr 
 
Fr.: charge positive    

A charge having sign opposite to that of the electron. 

  positive;   charge. 

positive correlation 
  	
      
hambâzâneš-e dâhidâr 
 
Fr.: correlation  positive    

Same as  direct correlation. 

  positive;   correlation. 

positive skewness 
  $      
kažâli-ye dâhidâr 
 
Fr.: asymétrie positive    
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Of a distribution function,  a skewness in which the right tail (tail at the large end of the distribution) is 
more pronounced than the left tail (tail at small end of the distribution).   negative skewness. 

  positive;   skewness. 

positiveness 
      
dâhidâri 
 
Fr.: positivité    

The quality or state of being positive; positivity. 

  positive +   -ity. 

positron 
  %
    
pozitron 
 
Fr.: positron    

The antiparticle of the electron, which has the same mass, spin, and charge as the elctron, but the charge is 
positive. Positrons may be generated by radioactive decay or by pair production from energetic gamma 
photons. 

From posi(tive),   positive + (elec)tron   electron. 

positronium 
  %
	    
pozitroniom 
 
Fr.: positronium    

A short-lived bound state of a positron and an electron. 

From   positron + -ium (as in barium, titanium),  from N.L.,  from L.  neuter suffix. 

possibility 
  
    
šodanigi 
 
Fr.: possibilité    

The state or fact of being possible. Something possible. 

M.E. possibilite, from  L.L. possibilitas,    possible +   -ity. 

Šodanigi, from šodani  possible + -igi   -ity. 

possible 
  
    
šodani (#) 
 
Fr.: possible    
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Capable of happening or likely to happen in the future.  
Capable of being real, present, or true. 

M.E., from L.  possibilis "that may be done," from posse "to be able" + -ibilis "-able." 

Šodani "possible, practicable," from Šodani, from šodan "to become, to be, to be doing, to go, to pass," 
from Mid.Pers. šudan, šaw- "to go;" Av. š(ii)auu-,  šiyav- "to move, go," šiyavati  "goes," šyaona- 
"activity;  action; doing, working;"  O.Pers. šiyav- "to go forth, set," ašiyavam "I set forth;" cf. Skt. cyu- "to 
move to and fro, shake about; to stir," cyávate "stirs himself, goes;" Gk. kinein "to move;" Goth. haitan 
"call, be called;" O.E. hatan "command, call;"  PIE base *kei- "to move to and fro." 

post- 
  - -    
pasâ- (#), pas- (#) 
 
Fr.: post-    

A prefix, meaning "behind, after, later, subsequent to, posterior to." 

From L. post (adverb and preposition) "behind, after, afterward," cognate with Gk. (Arcadian and Cyprian 
dialects) pos "toward, on, at;" Skt. paca "behind, after, later." 

Pasâ-, from pas "behind" (e.g.: pas-e pardé "behind the curtain"), variant pošt "back; the back; behind;" 
Mid.Pers. pas "behind, before, after;" O.Pers. pas "after;" Av. pasca "behind (of space); then, afterwards 
(of time);"  cf. Skt. pac "behind, after, later;" L. post, as above; O.C.S. po "behind, after;" Lith. pas "at, 
by;" PIE *pos-, *posko-. 

post-asymptotic giant branch star 
  %  -)  *
  
	    
setâre-ye pasâ-šâxe-ye qulân-e nâhamsâvi 
 
Fr.: étoile post-asymptotique    

A star in a short-lived evolutionary stage evolving from  the asymptotic giant branch towards higher 
effective temperatures. The majority of low and intermediate mass stars (1 to 8 solar masses) are believed 
to pass through this stage on their way to becoming planetary nebulae. 

  post-;   asymptotic giant branch. 

post-main-sequence star 
  %  -%  %    
setâre-ye pasâ-rešte-ye parist 
 
Fr.: étoile post séquence principale    

A star that has evolved off the main sequence. 

  post-;   main sequence;  star. 

post-nova 
  -
-)%    
pasâ-now-axtar 
 
Fr.: post-nova    

The stage following a nova outburst, when the star has returned to a quiescent state. 
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  post-;   nova. 

postulate 
  )  
)  
    
1) farâvas; 2) farâvasidan 
 
Fr.: 1) postulat;  2) postuler    

1) Math.: An unproved assumption taken as basic in a mathematical system, and from which (in 
combination with other postulates) the propositions of the system are derived, or in terms of which the 
propositions are proved. In modern usage, postulate is synonymous with  axiom.  
Physics: A fundamental principle. For example, the two postulates of special relativity of Einstein are: 1) 
The laws of physical phenomena are the same when studied in terms of two reference systems moving at a 
constant velocity relative to each other. 2) The velocity of light in  free space is the same for all observers 
and is independent of the relative velocity of the source of light and the observer. See also  Planck 
postulate. 
2) General: To ask, demand, or claim. To claim or assume the existence or truth of, especially as a basis 
for reasoning or arguing.  
Math.: To assume as a postulate. 

From L. postulatum "petition, thing  requested," noun use of neuter of p.p. of postulare "to ask, request, 
demand," akin to poscere "to request." 

Farâvas (on the model of piš-nahâd "proposition," and farâ-nemudan "to exhibit,  expose"), from farâ- 
pro- + vas. The second component from Av. vas- "to will, desire, wish, long for,"  vasmi "I wish," vasna- 
"will,  favor," ušti-  "desire, wish, will,"  vasô, vas "at one's will." This word is extant in several Mod.Pers. 
dialects, Tabari vessen "to wish, desire," Gilaki vâssan "to wish, desire," vâsti "desire," Kurd. wistin "to 
desire, wish," Lâri avessa "to desire," colloquial Tehrâni vâsé "for" (Mid.Pers.  vasnâd "because"); O.Pers. 
vasiy "at will,  greatly, utterly," vašna- "will,  favor;"  cf. Skt. va- "to wish, want, desire," váa- "wish, 
desire," vasna "for, because;" Gk. ekon "voluntary;" PIE base *uek- "to wish." 

potassium 
  %	    
potâsiom (#) 
 
Fr.: potassium    

A silvery-white  metallic chemical element; symbol K (from  L. kalium  "potash"). Atomic  number 19; 
atomic weight 39.0983; melting point 63.25°C; boiling  point 760°C. 

Coined by the English chemist Sir Humphrey Davy (1778-1829), who first  isolated it in 1807 from 
electrolyosis of caustic potash (KOH); from Mod.L.  potassa, Latinized form of E. potash + -ium. 

potential 
  %
    
tavand 
 
Fr.: potentiel    

1) (n.) Possibility; a latent ability  that may or may not be developed.  
Physics: The work required to move a unit positive charge, unit magnetic pole, or an amount of mass 
respectively from infinity  (i.e. a place infinitely  distant from the causes of the field) to a designated point. 
Gravitational potential is always negative, but the electric or magnetic potentials may be positive or 
negative. 
2) (adj.) Capable of being or becoming, as opposed to actual. 
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From L.L. potentialis  "potential," from  L. potentia "power,"  potis "powerful,  able, capable;" cognate with 
Av. paiti-  "lord, husband;" Mod.Pers. -bad (sepah-bad "general, commander of an army"); Skt. pái- 
"master, husband;" Gk. posis "husband;" Lith. patis "husband." 

Tavand, from tavidan, from tav stem of tavân "power, strength," tavânestan "to be powerful, able;" 
variants tâv, tâb "power;" Mid.Pers. tuwan "power, might,"  from O.Pers./Av. base tav- "to have power, to 
be strong, to be able," Av. tavah- "power," tviši- "strength," Mod.Pers. tuš, tâb "power, ability," O.Pers. 
tauman- "power, strength," tunuvant- "powerful,"  Skt. tu- "to be strong, to have authority," tavas-, tavisa- 
"strong, energetic," tavisi- "power, strength." 

potential barrier 
  *  %
    
varqeye tavand 
 
Fr.: barrière  de potentiel    

Region in a field of force in which  the potential is such that a particle, which is subject to the field, 
encounters opposition to its passage. 

  potential;   barrier. 

potential density 
  -  %
    
cagâli-ye tavand 
 
Fr.: densité potentielle    

Of a fluid parcel at pressure P, the density that it would acquire if adiabatically brought to a reference 
pressure. 

  potential;   density. 

potential difference 
  
  %
    
degarsâni-ye tavand 
 
Fr.: différence de potentiel    

Between two points, the work done in taking the unit test object from one point to the other. Potential is a 
scalar quantity. 

  potential;   difference. 

potential energy 
  $  %
    
kâruž-e tavand 
 
Fr.: énergie potentielle    

Of a system, the work done in changing the system from some standard configuration to its present state. 
Thus, if a body of mass m is raised vertically through a height h, the work done, mgh, is the increase in 
potential energy. 

  potential;   energy. 

potential gradient 
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  
  %
    
zine-ye tavand 
 
Fr.: gradient  de potentiel    

At a point, the rate of change of potential V, with distance x, measured in the direction in which the 
variation is a maximum. The intensity F of the field  is proportional to the potential gradient, but is 
oppositely directed: F = -dV/dx. 

  potential;   gradient. 

potential well 
  -  %
    
câh-e tavand 
 
Fr.: puit  de potentiel    

Region in a field of force in which  the potential decreases abruptly, and in the surrounding region of 
which the potential is larger. 

  potential; well, from  M.E. well(e),  O.E. wylle, wella, welle. 

Tavand potential;  Câh "a well,"  from Mid.Pers. câh "a well;"  Av.  ct- "a well," from kan- "to  dig," 
uskn- "to dig out;" O.Pers. kan- "to dig," akaniya- "it was dug; Mod.Pers. kandan "to dig;" cf. Skt. khan- 
"to dig," khanati  "he digs," kha- "cavity, hollow,  cave, aperture." 

potentiality 
  %
    
tavandegi 
 
Fr.: potentialité    

The state or quality of being potential; something potential; a possibility. 

From   poteltial +    -ity. 

Tavandegi, state noun from tavand potential. 

potentiometer 
  %

    
tavandsanj 
 
Fr.: potentiomètre    

An instrument for measuring electrical quantities by balancing an unknown potential difference against a 
known potential difference. 

From potenti(al),   potential  + -o +   -meter. 

power 
  %
    
tavân (#) 
 
Fr.: puissance    
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Physics: Rate of doing work on transfering energy, as expressed in ergs/sec, watts, etc.  
Math.: An exponent to which a given quantity is raised. The expression is therefore known as "to the th 
power." 

M.E. pouer(e), poer(e), from O.Fr. povoir,  noun use of the infinitive in O.Fr.,  "to be able," from V.L. 
*potere, from L.  potis "powerful, able, capable;" cognate with Av. paiti-  "lord,  husband;" Mod.Pers. -bad 
(sepah-bad "general, commander of an army"); Skt. pái- "master, husband;" Gk. posis "husband;" Lith. 
patis "husband." 

Tavân "power, strength," tavânestan "to be powerful, able;" Mid.Pers. tuwan "power, might,"  from 
O.Pers./Av. base tav- "to have power, to be strong, to be able," Av. tavah- "power," tviši- "strength," 
Mod.Pers. tuš, tâb "power, ability," O.Pers. tauman- "power, strength," tunuvant- "powerful,"  Skt. tu- "to 
be strong, to have authority," tavas-, tavisa- "strong, energetic," tavisi- "power, strength." 

power function 
  $  %
    
karyâ-ye tavâni 
 
Fr.: fonction  de puissance    

A function of  the form f(x) =  x,  where a is a  real  number. 

  power;   function. 

power series 
      %
    
seri-ye tavâni (#) 
 
Fr.: série de puissance    

A series of the form a0 + a1 x + a2 x2 + ... + an xn. 

  power;   series. 

power spectrum 
  
  %
    
binâb-e tavâni (#) 
 
Fr.: spectre de puissance    

The plot that gives the portion of a signal's power falling within  given frequency bins. The most common 
way of generating a power spectrum is by using a discrete Fourier transform. 

  power;   spectrum. 

power-law distribution 
    #

  %
    
vâbâžeš bâ qânun-e tavâni 
 
Fr.: distribution  en loi de puissance    

For a random variable X, any distribution which has the form: P(X # x) = (k/x),   where x is a value in the 
range defined for X, k> 0 is a parameter termed location parameter, and / > 0 is the slope parameter. 

  power;   law;    distribution. 
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Poynting vector 
    
%
    
bordâr-e Poynting 
 
Fr.: vecteur de Poynting    

The amount of electromagnetic energy flowing through unit area, perpendicular to the direction of energy 
propagation, per unit time, given by (c/2 )[E x H].    Poynting's theorem. 

  Poynting's theorem;   vector. 

Poynting's theorem 
  
  
%
    
farbin-e Poynting 
 
Fr.: théorème de Poynting    

The space through which electromagnetic radiation passes is filled with electric and magnetic fields at 
right angles to each other and to the direction of propagation of the radiation. The rate of energy transfert 
is given by the Poynting vector. 

In honor of John Henry Poynting (1852-1914), English physicist;   theorem. 

Poynting-Robertson effect 
   C   
%
-%
    
oskar-e Poynting-Robertson 
 
Fr.: effet Poynting-Robertson    

The effect of solar radiation on a small (centimeter-sized) particle in orbit around the Sun that causes it to 
lose velocity and fall gradually into  the Sun. The particle absorbs solar radiation and radiates the energy 
isotropically in  its own frame. The particle thereby preferentially radiates (and loses momentum) in the 
forward direction in the inertial  frame of the Sun (aberration effect). This leads to a decrease in the 
particle's angular momentum and causes it to spiral sunward. In contrast, the  Yarkovsky effect is 
anisotropic; the object may be accelerated or decelerated. 

  Poynting's theorem; Howard Percy Robertson (1903-1961), American physicist and mathematician;  
effect. 

Praesepe 
   $
 )    
Perâysepé, Kandu, Âxor 
 
Fr.: la  Crèche    

An   open cluster in the constellation   Cancer containing about 50 stars of 6th magnitude or fainter. It 
lies 577 light-years away. Also called NGC 2632, the Beehive Cluster, or the Manger. 

From L. praesepe "crib," from which  cattle or horses are fed, manger; the neighboring brighter stars 
Gamma and Delta Cancri (Asellus Borealis and Asellus Australis) were pictured as asses which fed from a 
manger. 

Perâysepé, loan from L., as above.  
Kandu "beehive; a large earthen vessel in which grain is kept;" cf. Skt. kunda- "a bowl-shaped vessel, 
basin; the lower abdomen."  
Âxor "manger," prefixed xor "to  eat" (semantically like E. manger, Fr. mangeoire, from L. manducare, 
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mandere "to chew, eat"), from Mid.Pers. âxwarr; Av.  avô-xvarna- "drinking fountain; a water spring," 
from avô- "water" +  xvarna-, from xvar- "to consume, eat;" Mid.Pers. xvardan "to eat, enjoy (food); 
Mod.Pers. xordan "to eat, drink, devour," Laki dialect hovârden "to  eat;" Proto-Iranian *huar-  "to 
consume, eat." 

Prandtl number 
  .  
%    
adad-e Prandtl 
 
Fr.: nombre de Prandtl    

A dimensionless number representing the ratio of the fluid viscosity to the thermal conductivity of a 
substance; a low number indicates high convection. 

Named after the German physicist Ludwig Prandtl (1875-1953);   number. 

pre- 
  -    
piš- (#) 
 
Fr.: pré-    

A prefix meaning "before, prior  to, in advance of, early, beforehand, in front of." 

M.E., from O.Fr. pré-, from  L. præ (adverb) "before." 

Piš- "before; in front,"  from Mid.Pers. pêš "before, earlier," O.Pers. paišiya "before; in the presence of." 

pre-dispersion 
  -    
piš-pâšeš 
 
Fr.: pré-dispersion    

A technique in spectroscopy which uses a combination of several dispersive elements (prisms in series or 
a grism) before focusing the light on the primary dispersor, usually a grating, in order to achieve high 
spectral resolutions. 

  pre-;   dispersion. 

pre-main sequence star 
  %  -%  %    
setâre-ye piš-rešte-ye parist 
 
Fr.: étoile pré-séquence principale    

A star which has not yet reached the  main sequence. 

  pre-;   main sequence star. 

pre-nova stage 
  	  -
-)%    
gâme-ye piš-now-axtari 
 
Fr.: étape pré-nova    
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The stage of a star before its eruption to become a nova. 

  pre-;   nova;   stage. 

pre-stellar 
  -%    
piš-setâreyi 
 
Fr.: pré-stellaire    

An adjective relating to a stage before the formation of a  protostar. 

  pre-;   stellar. 

pre-stellar core 
  	*  -%    
maqze-ye piš-setâreyi 
 
Fr.: cœur pré-stellaire    

A small, gravitationally  unstable molecular clump of typical size 0.1 pc resulting from collapse and 
fragmentation of a larger molecular cloud. It is a centrally concentrated structure where eventually a single 
star or a stellar system is formed. Core masses range between 0.5 and 5 solar masses, with a mean number 
density of 104-105 cm-3, and a temperature as low as about 10-20 K. 

  pre-stellar;    core. 

prebiotic 
  %    
pišzisti 
 
Fr.: prébiotique    

Existing before or making possible the appearance of living organisms. Prebiotic molecules are 
biologically  essential components such as amino acids, sugars, and nucleic-acid bases which are 
precursors of the origin of life. 

  pre- +   bio- +  -tic equivalent of   -ic. 

precess (v.) 
  

    
pišâyânidan 
 
Fr.: précesser    

1) To correct celestial coordinates for  precession.  
2) To undergo   precession. 

Back formation from    precession. 

Back formation from pišâyân,   precession. 

precessed coordinates 
  	  
    
hamârâhâ-ye pišâyânidé 
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Fr.: coordonnées précessées, ~ corrigées de la précession    

The apparent position of a celestial object corrected for the epoch  precession. 

Precessed, p.p. of  precess (v.);  coordinates. 

precession 
  
    
pišâyân 
 
Fr.: précession    

The periodic motion of the rotation axis of a spinning body in which  the axis of rotation gradually sweeps 
out a conical shape. In the case of the spinning Earth, it is due to the combined gravitational attractions of 
the Sun, the Moon, and planets on Earth's equatorial bulge. Earth's axis of rotation precesses with a period 
of about 25,770 years, describing one complete circle on the celestial sphere. This circle has a radius of 
approximatelt 23°.5, equal to the inclination of the Earth's orbit. Since the vernal equinox is the reference 
direction for the equatorial coordinate system, the coordinates of "fixed" objects changes with time and 
must therefore be referred to an epoch at which they are correct.  general precession;  precession of 
the ecliptic;   precession of the equator;   precession of the equinoxes. 

L.L. præcissionem "a coming before," from L. præcessus, p.p. of præcedere "to happen before," from the 
fact that the equinoxes occur earlier each year with respect to the preceding year, from præ- "before,"  
pre-, + cedere "to walk, to go, to happen." 

Pišâyân, literally "coming  before," from piš- "before"    pre- + ây- (present stem of âmadan "to come, 
arrive, become"), from Av. ay- "to  go, to come," aiti "goes;" O.Pers. aitiy "goes;" Skt. e- "to come near," 
eti "arrival;"  L. ire "to  go;" Goth. iddja  "went," Lith.  eiti "to  go;" Rus. idti "to  go;" + -ân suffix  of space 
and time. 

precession constant 
    
    
pâyâ-ye pišâyân 
 
Fr.: constante de précession    

The amount by which the equinoctial points drift westward annuallty due to precession. Its value for 
epoch J2000.0 is 50".26, resulting from the westward  precession of the equator (50".38), and the 
eastward  precession of the ecliptic (0".12). 

  precession;  constant. 

precession of the ecliptic 
  
      
pišâyân-e hurpeh 
 
Fr.: précession de l'écliptique    

The component of general precession caused by the gravitational attraction of the planets on the Earth's 
center of mass. It causes the equinox to move eastwards by about 0".12 per year in the opposite direction 
to the   precession of the equator. This terminology replaces  planetary precession, according to an 
IAU resolution  adopted in August 2006. 

  precession;  ecliptic. 

precession of the equator 
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  
  	    
pišâyân-e hamugâr 
 
Fr.: précession de l'équateur    

That component of general precession caused by the combined effect of the Moon, the Sun and the planets 
on the equatorial protuberance of the Earth, producing a westward motion of the equinoxes along the 
ecliptic about 50" per year. According to an IAU  resolution adopted in August 2006, the present 
terminology replaces lunisolar precession. 

  precession;  equator. 

precession of the equinoxes 
  
  	
    
pišâyân-e hamugânhâ 
 
Fr.: précession des équinoxes    

  precession;  equinox. 

precession of the nodes 
  
      
pišâyân-e gereh-hâ 
 
Fr.: précession des noeuds    

The gradual change in he orbital planes of a binary system. 

  precession;  node. 

precipitation 
  )   
) %
%    
1) bâreš (#), rizeš (#); 2) tahnešast (#) 
 
Fr.: précipitation    

1) Meteo.: Any form of  water, such as rain, snow, sleet, or hail, that falls to the Earth's surface. The 
quantity of such water falling in  a specific area within a specific period.  
2) Chemistry: The process of separating a solid substance from a solution. 

From M.Fr. précipitation,  from L.  præcipitationem "act or fact of falling  headlong, haste," from 
præcipitare "fall,  be hasty," from præceps "steep, headlong, headfirst," from præ- "forth" + caput  head. 

1) Bâreš, verbal noun of bâridan "to rain," bârân  "rain;" Mid.Pers.  vâritan, vârân; Av.  vr- "rain; to rain;" 
cf. Skt. vr- "rain, water; to rain;" PIE base *uer- "water, rain, river."  
Rizeš, verbal noun of rixtan "to flow, to  pour" (Mid.Pers. rxtan and rcitan "to flow;" Av.  rak- "to leave, 
set free; to yield, transfer," infinitive  *ricy; Mod.Pers; rig  in morderig "heritage"  (literally,  "left by  the 
dead"); cf. Skt. rinakti "he leaves," riti-  "stream; motion, course;" L.  rivus "stream, brook;" Old Church 
Slavic rka "river;" Rus. reka "river;"  Goth. rinnan "run,  flow,"  rinno "brook;"  O.E. ridh  "stream").  
Tahnešast "to settle down, precipitate," from tah "bottom; end" (Mid.Pers. tah "bottom."  The origin of this 
term is not clear. It may be related to PIE *tenegos "water bottom;" cf. Gk. tenagos "bottom, swamp," 
Latvian tigas<*tingas  < *tenegos "depth") + nešast past stem of nešastan "to sit down; to setlle down; to 
sink;" Mid.Pers. nišastan "to sit;"  O.Pers. nišdayam [1 sg.impf.caus.act.] "to sit down, to establish," 
hadiš- "abode;" Av. nišasii [1 sg.subj.acr.] "I shall sit down,"  from nihad- "to  sit down," from  ni- (Av.  ni- 
"down; into;"  cf. Skt. ni "down,"  nitaram "downward;"  Gk. neiothen "from  below;" P.Gmc. *nitheraz 
(O.S. nithar, O.N. niðr,  O.Fris. nither, Du. neder, Ger. nieder; O.E. niþera, neoþera "down, downwards, 
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below, beneath, E. nether; PIE *ni- "down, below")  + had- "to sit;"  PIE base *sed- "to sit;" cf. Skt. sad- to 
sit," sidati "sits;"  Gk. hezomai "to sit," hedra "seat, chair;" L. sedere "to sit;"  O.Ir. suide "seat, sitting;" 
Welsh sedd "seat;" Lith. sedmi "to sit;" Rus. sad "garden;" Goth. sitan, Ger. sitzen; E. sit. 

precise 
      
parsâ 
 
Fr.: précis    

Definitely  or strictly stated, defined, or fixed; exact.   accurate = rašmand (	
);   exact = razin 
(
). 

M.E., from M.Fr.  précis "cut short" from  M.L.  precisus, from L. præcisus "abridged, cut off," p.p. of 
præcidere "to cut off, shorten," from præ- "in  front,"    pre-, + cædere "to cut down, chop, beat, hew, 
slay" PIE base *(s)k(h)a- "to strike" (cf.  Skt. skhidati "beats, tears," Lith. kaisti "shave," Ger. heien 
"beat"). 

Parsâ literally "cut  around" (compare with Skt. pariccheda "precise, acuurate definition, exact 
discremination," from pari-  + cheda "cut, cutting off"),  from  par-, variant of pirâ-  "around, about" 
(Mid.Pers. pêrâ; O.Pers. pariy "around, about," Av. pairi  "around, over," per- "to  pass over, beyond;" cf. 
Skt. pari; Indo-Iranian *pari-   "around;" PIE base *per- "through, across, beyond;" cf. Gk. peri "around, 
about, beyond;" L. per "through") +  sâ-, from Av. si-, s- "to cut" (Y48.7, Y31.18). 

precision 
      
parsâyi 
 
Fr.: précision    

The quality of being exactly defined. Sometimes indicated by the minimum number of significant  digits 
required for an adequate representation of a quantity. Not the same as  accuracy but often confused as 
such.  accuracy = rašmandi (	 
). 

Quality noun of   precise. 

precursor pulse 
  %      
tap-e pišrow 
 
Fr.: précurseur    

A component of a pulsar pulse that appears shortly in advance of the main pulse. 

M.E., from L.  præcursor "forerunner," from  præcursus, p.p. of præcurrere, from præ- "before,"   pre-, + 
currere "to run,"    current. 

Pišrow, from piš- "before,"    pre-, + row "goer,"  from raftan  "to go, walk;"  Mid.Pers. raftan, raw-, 
Proto-Iranian *rab/f-  "to go; to attack." 

preflash 
  )    
pišderaxš 
 
Fr.: préflash    
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Carefully chosen uniform exposure of a detector. For CCD this can be used to overcome the deferred 
charge phenomenon; in photography this helps bring dim images to a comfortably high density. 

  pre- +   flash. 

preprint 
  -    
pišcâp 
 
Fr.: pré-publication    

An advance printing, usually of an article in a periodical. 

From   pre- + print,  M.E. prent(e), print(e),  prient(e), from OF priente "impression,"  noun use of 
feminin p.p. of preindre  "to press," from L. premere "to press, hold fast." 

Pišcâp, from piš-  pre- + câp "press," loan from Indo-Aryan  languages chapa, chháp, chp "seal, stamp, 
impression." 

present-day mass function (PDMF) 
  $  	  $

    
karyâ-ye jerm-e konuni 
 
Fr.: fonction  de masse actuelle    

The present number of stars on the main sequence with masses in the interval (m, m+dm) per square 
parsec. The PDMF is the basis for deriving the  initial  mass function (IMF). 

M.E., from O.Fr. present, from L.  præsentem (nominative præsens) "present, immediate," from pr.p. of 
præesse "to be before, to be at hand," from præ- "before,"  re-, + esse "to be;" cf. Pers. ast "is," hastan, 
astan "to be;" O.P. ah- "to be," astiy "is;" Av.  ah- "to be," ast "is;" Skt. as- "to be," ásti "is;" Gk. esti "is;" 
PIE base es- "to be;"  day;   mass;   function. 

Karyâ  function; jerm   mass; konuni "presently," from konun, aknun "now, present," from *hak-nun, 
from *hak-, cf.  Av. hakat- "at once, immediately"  + n	 - "now"  (Mid/Mod.Pers. nun "nouw, at present"); 
Av. n	 rm "now;" O.Pers. n	ram "now;"  Skt. nú- "now,  just, but," n	 nám "now, at present, indeed;" Gk. 
nun "now;" L.  nu- "now" (in  nu-dis "the day after tomorrow");  Goth. nu "now;" O.E. nu; E. now; PIE base 
*nu- "now." 

pressure 
      
fešâr (#) 
 
Fr.: pression    

The force per unit area. 

M.E., from O.Fr. pressure, from L.  pressura "action of pressing," from pressus, p.p. of premere "to press, 
compress." 

Fešâr "squeezing, constriction, compression," verb fešordan, fešârdan "to press, squeeze;" phonetic 
variants Lori xošâr, Aftari  xešâr, Qazvini, Qomi xošâl; cf. Khotanese ssarr- "to exhilarate;"  loaned in 
Arm. ôšarak, in Ar.  afšaraj "juice." 

pressure broadening 
  
 >cv    
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pahneš-e fešâri 
 
Fr.: élargissement par pression    

A broadening of spectral lines caused mainly by the stellar atmospheric density and the surface gravity of 
the star. The line strength of a spectral line depends on the number of atoms in the star's atmosphere 
capable of absorbing the wavelength in question. For a given temperature, the more atoms there are, the 
stronger and broader the spectral line appears. Denser stars with higher surface gravity will exhibit greater 
pressure broadening of spectral lines. 

  pressure;   broadening. 

pressure gradient 
  
      
zine-ye fešâr 
 
Fr.: gradient  de pression    

The pressure difference between two adjacent regions of a fluid that results in a force being exerted from 
the high pressure region toward the low pressure region. 

  pressure;   gradient. 

pressure ionization 
  
         
yoneš-e fešâri 
 
Fr.: ionisation  par pression    

A physical state of dense matter in which the electrostatic field of one atom should influence a 
neighboring atom and hence disturb atomic levels. In extreme case, such as white dwarfs, electron clouds 
practically rub and electrons are ionized off the parent atoms. 

  pressure;   ionization. 

pressure scale height 
  
  	      
bolandi-ye marpel-e fešâr 
 
Fr.: hauteur d'échelle de pression    

  scale height. 

  pressure;   scale;  height. 

primary 
  
)%    
noxosti (#) 
 
Fr.: primaire,  principal    

Abbreviation for    primary body or   primary  mirror. 

M.E., from L.  primarius "of  the first rank, principal,"  from primus "first." 
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Noxosti, from naxost, from Mid.Pers. naxust "the first," Parthian Mid.Pers. nxwšt, from naxu, Manichean 
Parthian nwx "beginning" + -ist superlative suffix,  Av. -išta-, cf.  Skt. -istha-, Gk. -istos, O.H.G. -isto, -
osto, O.E. -st, -est, -ost. 

primary body 
  	    
)%    
jesm-e naxosti 
 
Fr.: corp principal    

The body that is being orbited; such as the Sun in the solar system. As regards multiple star systems, the 
most massive star. 

  primary;    body. 

primary cosmic rays 
  %  $
  
)%    
partowhâ-ye keyhâni-ye noxosti 
 
Fr.: rayons cosmiques primaires    

High energy charged particles that arrive at Earth's upper atmosphere from outer space. Primary cosmic 
rays generally do not make it through the atmosphere to reach at the Earth's surface, in contrast to  
secondary cosmic rays. 

  primary;    cosmic;   ray. 

primary eclipse 
  %  
)%    
gereft-e noxosti 
 
Fr.: éclipse primaire    

Of a transiting   exoplanet, the event and the interval of time during which the planet passes in front of 
its host star. The planet occults a portion of the stellar disk, and a fraction of light from the star is seen 
after traversal through the atmosphere around the planet's limb.  secondary eclipse. 

  primary;    eclipse. 

primary mirror 
  
  
)%    
âyene-ye noxosti 
 
Fr.: miroir  primaire    

In a   reflecting telescope, the first mirror that collects the light and focuses it to the   focal plane. 

  primary;    mirror. 

prime focus 
  $

     
)%    
kânun-e naxosti 
 
Fr.: foyer primaire    
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The focal point of a large primary reflecting mirror.  This focus actually falls  at a point just within the 
upper structure of the telescope and provides a large field of view. 

  primary;    focus. 

prime meridian 
  
	 
  
)%    
nimruzân-e noxosti 
 
Fr.: méridien origine    

The meridian at which longitude is defined to be 0°. The meridian running through Greenwich. 

  primary;    meridian. 

prime number 
  .  
)%    
'adad-e naxost 
 
Fr.: nombre premier    

A number which is divisible  by no whole number other than itself and one. 

  prime;   number. 

prime vertical 
  
  
)%    
hajin-e noxosti 
 
Fr.: premier vertical    

The great circle through the observer's zenith that intersects the horizon at the west and east points.  
vertical circle. 

  primary;    vertical. 

primordial 
  
*
    
bonâqâzin 
 
Fr.: primordial    

Pertaining to or existing at or from the very beginning. 

From L.L. primordialis   "first of  all, original,"  from L.  primordium "the beginning,"  from primus "first"  + 
stem of ordiri  "to begin." 

Bpnâqâzin, from bon "basis; root; foundation; bottom" (Mid.Pers. bun "root;  foundation; beginning," Av. 
b	na- "base, depth," cf. Skt. bundha-, budhná- "base, bottom," Pali bunda- "root of tree") +  âqâzin 
"pertaing to the beginning," from âqâz "beginning"  (Proto-Iranian *gza-, from prefix - + *gz- "to 
take, receive," cf. Sogdian z "beginning, start," pcz "reception, taking"). 

primordial abundance 
  
  
*
    
farâvâni-ye bonâqâzin 
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Fr.: abondance primordiale    

The relative amount of a light element (e.g. deuterium, lithium, helium) synthesized in the early Universe. 

  primordial;    abundance. 

primordial black hole 
  -  
*
    
siyahcâl-e bonâqâzin 
 
Fr.: trou  noir primordial    

A black hole formed following  the Big  Bang event due to incredibly violent turbulence that squeezed 
concentrations of matter to high densities. These black holes, first suggested by Stephen Hawking, are 
expected to have a masse comparable to that of a mountain and a size as small as an atom. Same as  
mini black hole. 

  primordial;    black hole. 

primordial galaxy 
  $$
  
*
    
kahkešân-e bonâqâzin 
 
Fr.: galaxie primordiale    

A high redshift, metal-deficient  galaxy that formed very early in the history of the Universe. 

  primordial;    galaxy. 

primordial helium 
  	  
*
    
heliom-e bonâqâzin 
 
Fr.: hélium primordial    

The helium element created in the early Universe, around 3 minutes after the Big Bang, when the 
temperature dropped to 109 degrees; in contrast to the helium being synthesized in stars. 

  primordial;    helium. 

primordial nucleosynthesis 
  %
  
*
    
haste-handâyeš-e bonâqâzin 
 
Fr.: nucléosynthèse primordiale    

The formation of chemical elements in the early Universe, between about 0.01 seconds and 3 minutes 
after the Big Bang, when the nuclei of primordial matter collided  and fused with one another. Most of the 
helium in the Universe was created by this process. 

  primordial;    nucleosynthesis. 

principal 
  %    
parist 
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Fr.: principal    
First or highest in rank, importance, value, etc. Same as  main 
M.E., from O.Fr. principal, from L. principalis "first in importance," from princeps "first, chief, prince," 
literally "that takes first," from primus "first" + root of capere "to take." 
Parist "literally "foremost" (cf. Mid.Pers. frahist "main, principal, first, much"), from par-, variant far-, 
Mid.Pers. fra-; O.Pers. fra- "forward, forth;" Av. fr "forth," pouruua- "first"; cf. Skt. p	rva- "first," pra- 
"before, formerly;" Gk. pro; L. pro; O.E. fyrst "foremost," superlative of fore, E. fore + -est superlative 
suffix, Mid.Pers. -ist, -išt-; Av. -išta-, cf. Skt. -istha-, Gk. -istos, O.H.G. -isto, -osto, O.E. -st, -est, -ost; 
principal quantum number 
  .  $
%	  %    
adad-e kuântomi-ye parist 
 
Fr.: nombre quantique principal    
In atomic physics, the first of a set of quantum numbers which describe an atomic orbital. Symbolized as 
n, it characterizes the size and energy of an orbital. 
 principal;  quantum;  number. 
principle 
  !!m    
parvaz (#) 
 
Fr.: principe    
A fundamental, primary assumption, or general law from which others are derived. 
From M.E., from O.Fr. principe, from L. principium "a beginning, first part," from princeps "first, chief, 
prince," literally "that takes first," from primus "first" + root of capere "to take." 
Parvaz "origin, root, stock" (as used in particular by Ferdowsi); cf. Av. fra-vza- "drawing from; leading 
onward," from Av. fra-, fr- "before; forward, forth" (fratma- "first, front," pouruua- "first," fra-cara- 
"preceding;" O.Pers. fra- "forward, forth;" Mid.Pers. fra-; cf. Skt. pra- "before, formerly," prathama- 
"earliest, initial," p	rva- "first;" Gk. pro; L. pro; O.E. fyrst "foremost," superlative of fore) + vaz- "to 
draw, guide; bring; possess; fly; float," vazaiti "guides, leads" (cf. Skt. vah- "to carry, drive, convey," 
vahati "carries," pravaha- "bearing along, carrying," pravha- "running water, stream, river;" L. vehere 
"to carry;" O.E. wegan "to carry;" O.N. vegr; O.H.G. weg "way," wegan "to move," wagan "cart;" M.Du. 
wagen "wagon;" PIE base *wegh- "to drive;" ee also  flight). 
principle of action and reaction 
  !m     ~ $
  $
    
parvaz-e žireš va vâžireš, ~ koneš va vâkoneš 
 
Fr.: principe d'action et de réaction    
Newton's third law of motion, which states that for every action there must be an equal and opposite 
reaction. 
 principle;  action;  reaction. 
principle of covariance 
  !m  	%    
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parvaz-e hamvartâyi 
 
Fr.: principe  de covariance    

In special relativity, the principle  that the laws of physics take the same mathematical form in all inertial 
frames of reference. 

  principle;    covariance. 

principle of equivalence 
  !m  	    
parvaz-e ham-arzi 
 
Fr.: principe  d'équivalence    

In general relativity the principle  which states that in the immediate proximity of an accelerating system 
the acceleration is physically equivalent to gravitational force. 

  principle;    equivalence. 

principle of least action 
  !m  $	%
  ~ ~ $
    
parvaz-e kamtarin žireš, ~ ~ koneš 
 
Fr.: principe  de moindre action    

The principle that, for a system whose total mechanical energy is conserved, the path to be taken for the 
system from one configuration to another is the one whose action has the least value relative to all other 
possible paths and from the same configurations. Also called Maupertuis' principle, least-action principle. 

  principle;    least, from M.E. leest(e), O.E. læst, læsest "smallest" (superlative of læs "smaller, less"); 
  action. 

Parvaz  principle; kamtarin  "least," supelative of kam "little,  few; deficient, wanting;  scarce" (Mid.Pers. 
kam "little, small, few,"  O.Pers./Av. kamna- "small, few");  žireš, koneš action. 

prism 
  	
    
manšur (#) 
 
Fr.: prisme    

Optics: A transparent solid body, having at least two polished plane faces inclined relative to each other, 
from which light  is reflected or through which light  is refracted.  
Geometry: A solid having two faces lying in  parallel planes and with the other faces parallelograms. 

L.L. prisma, from  Gk. prisma, literally  "something sawed," from prizein "to  saw." 

Manšur, etymology not clear, may be related to Ar. mawšur "prism," of unknown  origin. 

prism binoculars 
  -	    	
 ~ 	
    
docešmi-ye manšuri, ~ manšurdâr 
 
Fr.: jumelles à prismes    
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An optical device consisting of a pair of small telescopes mounted side by side, each telescope having two 
prisms between the eyepiece and objective for erecting the image. 

  prism;   binoculars. 

prism ocular 
  -	   	
 ~ 	
    
caši-ye manšuri, ~ manšurdâr 
 
Fr.: prisme oculaire    

An ocular equipped with a prism that forms an upright image in an astronomical telescope. 

  prism;   ocular. 

prismatic astrolabe 
  "  	
    
ostorlâb-e manšuri 
 
Fr.: astrolabe à prisme    

An instrument used to determine the precise timing of a star's passage across a vertical circle. It is used for 
making precise determinations of the positions of stars and planets, and can be used inversely to determine 
the latitude and longitude of the observer, assuming the star positions are accurately known. It consists of 
an accurate prism, a small pool of mercury to serve as an artificial horizon. The most notable example of 
this type of instrument is that of   Danjon astrolabe. 

Adj. of    prism +   astrolabe. 

prismatic spectrum 
  
  	
    
binâb-e manšuri 
 
Fr.: spectre prismatique    

The spectrum formed by a dispersing prism or a dispersing prism system. 

Adj. of    prism +   spectrum. 

pro- 
  -    
farâ- (#) 
 
Fr.: pro-    

A prefix of  priority  in space or time having especially a meaning of advancing or projecting forward or 
outward. 

From L. pro "in  favor of, in  place of, before, for," also in some cases from cognate Gk. pro "before, in 
front of," both from  PIE base *por- "forward,  through;" cf. Pers. farâ-, as below; Gk. para- "from  beside, 
against, beyond;" Goth. faura "before," O.E. fore "before, for, on account of." 

Farâ- "forward,  along; above, upon, over; before, foremost, opposing, facing," from Mid.Pers. fra-; 
O.Pers. fra- "forward, forth;"  Av. fra-,  fr- "before; forward, forth"  (fratma- "first, front,"  pouruua- 
"first,"  fra-cara- "preceding");  cf. Skt. pra- "before,  formerly,"  prathama- "earliest, initial,"  p	 rva- "first;" 
Gk. pro; L. pro,  as above). 
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probability 
  
    
šavânâyi 
 
Fr.: probabilité    

General: The quality or fact of being probable. A strong likelihood  or chance of something.  
Statistics: The branch of mathematics that studies the possible outcomes of given events and their relative 
distributions. 

From   probable +   -ity. 

probability curve 
  )	   
    
xam-e šavânâyi 
 
Fr.: courbe de probabilité    

A curve that describes the distribution of probability over the values of a random variable. 

  probability;    curve. 

probability distribution 
    
    
vâbâžeš-e šavânâyi 
 
Fr.: distribution  de probabilité    

The function that describes the range of possible values that a random variable can attain and the 
probability that the value of the random variable is within  any (measurable) subset of that range. 

  probability;    distribution. 

probability function 
  $  
    
karyâ-ye šavânâyi 
 
Fr.: fonction  de probabilité    

A function that represents a probability distribution in  terms of integrals. Also called probability  density 
function or density function. 

  probability;    function. 

probable 
  
    
šavânâ 
 
Fr.: probable    

Likely to  happen or to be true; likely but uncertain. 

From O.Fr. probable, from L.  probabilis "provable,"  from probare "to  try, to test, to prove worthy,"  from 
probus "worthy, good, upright, virtuous,"  from PIE *pro-bhwo-  "being in  front," from  *pro-,  extended 
form of base *per- (cf. Pers. farâ "forward,  front"),  + base *bhu- "to be" (cf. Pers. budan "to be"). 
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Šavânâ (on the model of tavânâ "able, strong", from tav- "to be able"), from šow- present stem of šodan 
"to become, to be, to be doing, to go, to pass," from Mid.Pers. šudan, šaw- "to go;" Av. š(ii)auu-, šiyav- 
"to move, go," šiyavati "goes," šyaona- "activity; action; doing, working;"  O.Pers. šiyav- "to go forth, 
set," ašiyavam "I set forth;" cf. Skt. cyu- "to move to and fro, shake about; to stir," cyávate "stirs himself, 
goes;" Gk. kinein "to move;" Goth. haitan  "call, be called;" O.E. hatan "command, call;"  PIE base *kei- 
"to move to and fro." 

probable error (PE) 
  
  
    
irang-e šavânâ 
 
Fr.: erreur  probable    

A deviation from the population mean µ such that 50% of the observations may be expected to lie between 
µ - PE and µ + PE. For the normal distribution, the probable error is 0.6745 times the standard deviation. 

  probable;   error. 

probe 
  ) 	
 
) 	
 
    
1) gomâné (#); 2) gomâné zadan (#) 
 
Fr.: 1) sonde; 2) sonder    

1) (n.) An exploratory action or device for  investigating and obtaining information on a remote region.  
Same as  space probe.  lunar probe.  
2) (v.) To conduct a thorough investigation of something.  
To examine or explore with a probe. 

M.L. proba "examination,  test," L. probare "to  test, prove worthy," from probus "worthy,  good, upright." 

1) Gomâné "a shaft sunk in order to ascertain the depth of the water when making a subterraneous canal," 
from Proto-Iranian *vi-m-, from vi-  "apart, away from, out" (cf.  Av. vi-;  O.Pers. viy- "apart, away;" Skt. 
vi- "apart, asunder, away, out;" L. vitare "to avoid, turn aside") + m- "to measure" (cf. O.Pers./Av. m(y)- 
"to measure;" Mod.Pers. mâ/mun/mân "measure," as in Pers. terms âzmâ- "to test;" pirâmun "perimeter," 
âzmun "test, trial," peymân "measuring, agreement," peymâné "a measure; a cup, bowl;" PIE base *me- 
"to measure;" cf. Skt. mati "measures," matra- "measure;" Gk. metron "measure;" L. metrum).  
2) Gomâné zadan composite infinitive of gomân with zadan "to strike, beat; to play an instrument; to do" 
(Mid.Pers. zatan, žatan; O.Pers./Av. jan-, gan- "to strike, hit, smite, kill"  (jantar-  "smiter");  cf. Skt. han- 
"to strike, beat" (hantar- "smiter,  killer");  Gk. theinein "to strike;"  L. fendere "to strike, push;" Gmc. 
*gundjo "war, battle;"  PIE *gwhen- "to strike, kill"). 

problem 
      
parâsé 
 
Fr.: problème    

Any question or matter involving  doubt, uncertainty, or difficulty.  
Math.: A statement requiring a solution, usually by means of a mathematical operation or geometric 
construction. 

M.E., from O.Fr. problème, from  L. problema, from Gk.  problema "a problem, a question," literally "thing 
put forward," from  proballein "to  propose," from   pro- "forward"  + ballein  "to throw,"    ballistics. 
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Parâsé, from prs- present tense stem of Av. fras- "to ask, question, inquire," prsaiti "asks," to which 
is related Mod.Pers. pors-, porsidan "to ask;" Mid.Pers. pursidan; O.Pers. fra- "to ask, examine, 
investigate, punish;" cf. Skt. pras- "to ask, long for;" Tokharian prak-/prek- "to ask;"  L. prex "request," 
precor "to ask, to pray;" Lith.  prašyti "to ask, to demand;" PIE base *prek- "to ask." 

procedure 
  
    
ravand (#) 
 
Fr.: procédure    

An act or a manner of proceeding in any action or process; a particular course or mode of action. 

From Fr. procédure "manner of proceeding," from O.Fr. procédér from  L. procedere "to go forward, 
advance," from   pro- "forward"  + cedere "to go." 

Ravand "going," from raftan  "to go, walk;"  Mid.Pers. raftan, raw-, Proto-Iranian  *rab/f-  "to go; to attack." 

process 
  ) 
 
) 	
 	
    
1) farâravand (#); 2) âmudan (#), âmâyidan (#) 
 
Fr.: 1) processus; 2) traiter    

1) (n.) A series of actions directed toward a specific aim.  
A series of natural occurrences that produce change or development.  
2) (v.) To treat or prepare something in a series of steps or actions. 

M.E., from O.Fr. proces, from L.  processus "advance, progress," from p.p. stem of procedere "go 
forward," from    pro- "forward"  + cedere "to go." 

1) Farâravand, from farâ-  "forward"    pro-  + ravand, contraction of ravandé "goer, going," from  raftan 
"to go, walk;"  Mid.Pers. raftan, raw-, Proto-Iranian  *rab/f-  "to go; to attack."  
 
Note: Another Pers. equivalent for process (n.), coined by the Mosâhab group on the model of the L. 
concept, is farâyand (
). This dictionary has not retained farâyand, because it is problematic and 
even contradictory, as first remarked by M.Sch. Adib-Soltani. The process notion denotes a forward 
motion, composed of two components indicating the same direction "moving forward." In contrast, 
farâyand implies two opposite, contrary vectors, farâ- "forward"  and âyand "coming, comer," from 
âmadan "to come." In brief, farâyand would  mean "coming in front of, before, into  the presence, in 
advance of," while in contrast farâravand means "to go on, to proceed."  
 
2) Âmudan, âmâyidan "to prepare, to fashion; to cause to be made;" from Proto-Iranian *-m-; cf. 
O.Pers./Av. m(y)- "to measure;" Mod.Pers. mâ/mun/mân "measure," as in Pers. terms âzmâ- "to test;" 
pirâmun "perimeter,"  âzmun "test, trial,"  peymân "measuring, agreement," peymâné "a measure; a cup, 
bowl;" PIE base *me- "to measure;" cf. Skt. mati "measures," matra- "measure;" Gk. metron "measure;" 
L. metrum. 

processing 
  	    
âmâyeš 
 
Fr.: traitement    

Performing some predefined sequence of operations on an input to produce an output.  data processing; 
  image processing . 
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Noun of the verb   process. 

processor 
  	
 	    
âmâyandé, âmâyešgar 
 
Fr.: processeur    

Computers: A central processing unit.  
A program that translates another program into a form acceptable by the computer being used.  data 
processor;  microprocessor 

Agent noun of the verb   process. 

Procyon (/ CMi) 
      
Farâsag 
 
Fr.: Procyon    

The brightest star in the constellation  Canis Minor.  With  an apparent visual magnitude of 0.34, 
Procyon is the eighth brightest star in the night sky. It is actually a  binary  star system, consisting of a 
white   main sequence star of  spectral type F5 IV-V,  named Procyon A, and a faint   white dwarf 
companion of spectral type DA, named Procyon B. The distance of the system is 11.41 light-years. 

Procyon, literally  "before the dog," from L. from  Gk. prokyon, from    pro- "before" + kyon, kuon "dog;" 
cognate with Pers. sag, as below. 

Farâsag, from farâ- "before,"    pro- + sag "dog;"  Mid.Pers. sak/sag Av. sp-; cf. Skt. sv-; Gk. kuon; L. 
canis (Fr. chien); Arm. šun; O.E. hund; O.H.G. hunt; O.Ir. cu; Welsh ci;  Rus. sobaka; PIE *kwon-. In 
several Pers. dialects this term has conserved its older Av. form with respect to its Modern "official" 
counterpart: Tâleši, Tâti: espa; Âštiyâni: esb; Kâšâni, Sorxeyi: esbâ; Lâsgardi: aesbae. 

production 
      
farâvareš (#) 
 
Fr.: production    

The act of producing; creation; something that is produced; a product.  pair production 

M.E., from O.Fr. production,  from M.L.  productionem, from L.  productus, p.p. of producere "bring 
forth," from    pro- "forth"  + ducere "to bring,  lead." 

Farâvareš "bringing forth,"  from  far- "forth,"    pro-,  + âvareš, "bringing," verbal noun âvardan "to 
bring; to cause, produce" (Mid.Pers. âwurtan, âvaritan; Av. bar- "to bring;  to possess," from prefix - + 
Av./O.Pers. bar- "to bear, carry," barere "to bear (infinitive),"  bareri "a female that bears (children), a 
mother;" Mod.Pers. bordan "to carry;" Skt. bharati  "he carries;" Gk. pherein; L.  fero "to carry"). 

professional astronomer 
  )%
  $    
axtaršenâs-e pišekâr (#) 
 
Fr.: astronome professionnel    
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A person who practices astronomy as a profession rather than as a hobby, in constrast to an  amateur 
astronomer ()%
  %$). 

Professional, pertaining to profession, from M.E., from  O.Fr. profession, from L. professionem "public 
declaration," from professus "having declared publicly," ultimately  from    pro- "forth"  + fateri  "to 
acknowledge, confess;"  astronomer. 

Axtaršenâs astronomer; pišekâr literally  "doing  as profession," from pišé "profession, job" + kâr 
"work."  The first element from Mid.Pers. pêšak "profession, job, work; class, group;" Av. pištra- 
"occupation; class, group," from pas- "to paint; to adorn," pasa- "adornment;" Mid.Pers. psdan "to 
adorn; O.Pers. pais- "to adorn, cut, engrave;" Mid.Pers. bišt-, bis- (nibištan, nibes- "to write"), Mod.Pers -
vis, -veš (in nevis-, neveštan "to write"), pisé "variegated;" cf. Skt. piáti "adorns; cuts;" Gk. poikilos 
"multicolored;"  L. pingit  "embroiders, paints;" O.C.S. pisati "to write;"  O.H.G. fh "multicolored;"  Lith. 
pišti "to draw, adorn;" PIE base *peik- "colored, speckled." The second element kâr "work" varaint of 
kar, present stem of kardan "to do, to make" (Mid.Pers. kardan; O.Pers./Av. kar- "to do, make, build;" 
Av. krnaoiti "he makes;" cf. Skt. kr- "to do, to make," krnoti "he makes, he does," karoti "he makes, he 
does," karma "act, deed;" PIE base kwer- "to do, to make"). 

profile 
      
farâpâl 
 
Fr.: profil    

A graph or drawing that shows the variation of one property such as intensity, usually as ordinate, with 
respect to another property, such as wavelength.  line profile. 

From It. profilo  "a drawing in outline,"  from profilare  "to  draw in outline," from    pro- "forth"   + filare 
"draw out, spin," from  L.L. filare  "to spin, draw out a line," from  filum "thread,"  cognate with Pers. zeh 
"cord, string,"   filament. 

Farâpâl, from  farâ-  pro-  + pâl "thread, string," probably cognate with L.  filum, as above. 

profile fitting  method 
     $      
raveš-e sazkard-e farâpâl 
 
Fr.: méthode de l'ajustement de profils    

A method of analysis in which the observed stellar image profiles or spectral line profiles are fitted by 
model profiles in order to study and derive some properties of the object. 

  profile;    fitting;    meyhod. 

progenitor 
      
zâdâr 
 
Fr.: progéniteur    

The originator of a line of descent; a precursor. 

M.E., from O.Fr. progeniteur,  from L. progenitorem  "ancestor," agent noun from progenitus, p.p. of 
progignere "beget," from   pro-  "forth"  + gignere "to produce, beget," cognate with Pers. zâdan, as 
below. 
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Agent noun from zâdan "to bring forth, give  birth" (Mid.Pers.  zâtan; Av. zan- "to bear, give birth to a 
child, be born," infinitive  zazite, zta- "born;" cf. Skt. janati "begets, bears," janitár "progenitor, father;" 
Gk. genetor "progenitor;" L.  gignere "to beget," nasci "to be born," as above, PIE base *gen- "to give 
birth, beget"). 

progenitor galaxy 
  $$
      
kahkešân-e zâdâr 
 
Fr.: galaxie mère    

A galaxy which is supposed to be at the origin of a specific event, for example a hypothetical galaxy in 
which globular clusters might have formed. 

  progenitor;    galaxy. 

progenitor star 
  %      
setâre-ye zâdâr 
 
Fr.: étoile mère    

A star which is supposed to be at the origin of phenomenon, for example a progenitor neutron star which 
has given rise to a black hole. 

  progenitor;    star. 

prograde motion 
  
       
jonbeš-e farârow 
 
Fr.: mouvement prograde    

Having a rotational or orbital movement that is the same as most bodies within a celestial system. In the 
solar system, the apparent eastward motion of a celestial body on the celestial sphere. Opposed to  
retrograde motion. 

From   pro- "forward"  + grade, from  L. gradi "to  go, step, walk;"   motion. 

Jonbeš motion; farârow,  from farâ-  "forward,"    pro-, + row  present stem of raftan "to go, walk;" 
Mid.Pers. raftan, raw-, Proto-Iranian *rab/f-  "to  go; to attack." 

prograde orbit 
  	      
madâr-e farârow 
 
Fr.: orbite  prograde    

Same as prograde motion. 

  prograde motion;   orbit. 

program 
  
	    
barnâmé (#) 
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Fr.: programme    

A plan or schedule of activities, procedures, etc., to be followed.  
Computers: A precise sequence of instructions in a programming language that tells a computer to 
perform a task. 

From L.L. programma "proclamation,  edict," from  Gk. programma "a written public  notice," from  the 
stem of prographein "to write  publicly,"  from   pro-  "forth"  + graphein "to write." 

Barnâmé, originally "model,  examplar; acount-book," from bar- "on;  up; upon; in; into; at; forth;  with; 
near; before; according to" (Mid.Pers. abar; O.Pers. upariy "above; over, upon, according to;" Av. upairi 
"above, over," upairi.zma- "located above the earth;" cf. Gk. hyper- "over, above;" L. super-; O.H.G. 
ubir "over;"  PIE base *uper "over") + nâmé "letter; book"  (Mid.Pers. nâmak "inscription; letter;  book," 
related to nâm "name;" Mid.Pers. nâm; O.Pers./Av. nâman-; cf. Skt. nama-; Gk. onoma, onuma; L. 
nomen; PIE *nomen-). 

program stars 
  %
  
	    
setâregân-e barnâmé 
 
Fr.: étoiles du programme    

Stars for the observation of which telescope time has been awarded. 

  program;   star. 

programmer 
  
	    
barnâme sâz (#) 
 
Fr.: programmeur    

A computer expert who carries out  programming. 

Agent noun of the verb   program. 

programming 
  
	    
barnâme-sâzi (#) 
 
Fr.: programmation    

The process of writing, testing, debugging/troubleshooting, and maintaining the source code of computer 
programs. 

Verbal noun of   program. 

Barnâme-sâzi, from barnmamé program  + sâzi verbal noun of sâxtan, sâzidan "to build, make, fashion; 
to adapt, adjust, be fit" (from Mid.Pers. sâxxtan, sâz-, Manichean Parthian s'c'dn "to prepare, to form;" Av. 
sak- "to understand, to mark," scaya- (causative) "to teach"). 

progression 
      
farâyâzi (#) 
 
Fr.: progression    
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Math.: A succession of numbers or quantities in which there is a constant relation between each member 
and the one succeeding it. 

From O.Fr. progression, from L. progressionem "a going forward,"  from progressus, p.p. of progredi "go 
forward," from    pro- "forward"  + gradi  "to step, walk," from  gradus "step." 

Farâyâzi, from farâ-   pro- + yâzi, verbal noun of yâzidan "to stretch out the arms; grow up;" Parthian 
Mid.Pers. y'd "to reach a goal, come to, stretch out;" Av. yat- to reach, take one's place," yaiiata "places,' 
fr-iiatt "has reached;" cf. Skt. yat- "to be in place, put in place, line up;" PIE base *iet- "to be in place." 

project 
  ) 
 
) 

    
1) farâšân; 2) farâšândan 
 
Fr.: 1) projet;  2) projeter    

1) (n.) A specific task or planned program of investigation, especially in scholarship.  
2) (v.) To propose, contemplate, or plan.  
To throw or cause to fall upon a surface or into space, as a ray of light or a shadow.  
To cause (a figure or image) to appear, as on a background.  
Geometry: To transform the points of one figure into those of another by a correspondence between 
points. 

1) From L. projectum "something thrown forth,"  noun use of neuter of projectus, p.p. of projicere "to 
stretch out, throw forth," from    pro- "forward"  + combining  form of jacere (p.p. jactus) "to  throw."  
2) From L. projectus, as above. 

Farâšândan, from farâ- "forward,"    pro-  + šândan, from ešândan "to eject," from Hamadâni ešândan 
"to throw out,"  Laki owštan "to throw, to shoot (with  bow and arrow);" Lori  šane "throwing,"  šane kerde 
"to throw;"  Av. ah- "to  throw," present ahya- "throws," asta- "thrown,  shot," astar- "thrower, shooter;" cf. 
Khotanese ah- "to throw, shoot," Skt. as- "to throw, shoot," ásyati "throws,"  ásana- "throw, shot," asan- 
"missile." 

project director 
  %  
    
râštâr-e farâšân 
 
Fr.: directeur  de recherche    

A person who directs a project. 

  project;   director. 

project manager 
  
  
    
gonârgar-e farâšân 
 
Fr.: chef de projet    

A person who is responsible for directing and controlling the work and staff of a project. 

  project;   manager. 

projectile 
  %    
partâbé (#) 
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Fr.: projectile    

A body projected or impelled forward, as through the air. 

From Mod.L. projectilis,  from  L. projectus, p.p. of proicere;    project. 

Partâbé, from partâb "a throw,  an arrow that flies far," partâbidan "to  throw," from  Proto-Iranian *para-
tau-, from *para-  "forward,"    pro- +  *tau- "to  throw, spread, sow;" cf. Tabari tâb "throwing,"  tâb dn 
"to throw;"  Chorasmian mftw- "to perish, be destroyed, disturbed;" Ossetic aeftawyn "to throw on; to 
increase; to pull out." 

projection 
  
    
farâšâneš 
 
Fr.: projection    

1) The act, process, or result of projecting.  
2) The act of reproducing on a surface, by optical means, a remote image on a film, slide, etc. 

Verbal noun of   project. 

projector 
  
 

    
farâšângar, farâšânandé 
 
Fr.: projecteur    

An apparatus for projecting an image from a film, a slide onto a screen.  
A device for projecting a beam of light. 

  project +   -or. 

prolate 
  $    
kešidé (#) 
 
Fr.: allongé    

Elongated in the direction of the polar diameter; opposed to  oblate 

From L. prolatus, pt.p. of proferre  "to bring forward,  extend," from   pro-  +   oblate. 

Kešidé p.p. of Mod./Mid.Pers. kešidan, kašidan "to draw, protract, trail, drag, carry," dialectal Yaqnavi 
xaš "to draw," Qomi xaš "streak, stria, mark," Lori  kerr "line;"  Av.  karš- "to draw; to plow,"  karša- 
"furrow;"  Proto-Iranian *kerš-/*xrah-  "to  draw, plow;"  cf. Skt. kars-, kársati "to  pull, drag, plow;"  Gk. 
pelo, pelomai "to move, to bustle;" PIE base kwels- "to plow." 

prolate spheroid 
  $  $    
korevâr-e kešidé 
 
Fr.: sphéroïde allongé    

An ellipsoid produced by rotating an ellipse through 360° about its major axis.   oblate spheroid. 
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 prolate;  spheroid. 

Prometheus 
  	%1    
Prometeus (#) 
 
Fr.: Prométhée    

The third closest satellite of Saturn, also known as Saturn XVI, orbiting at a distance of 139,350 km. It 
orbits Saturn in 0.613 days and acts as a shepherd moon to Saturn's F ring beyond it. It is irregularly 
shaped, 145 x 85 x 62 km. Prometheus was iscovered by S. Collins and others in 1980 from Voyager 
photos. 

In Gk. mythology, Prometheus was a Titan who stole fire from Olympus and gave it to humankind, for 
which Zeus punished him horribly; son of Iapetus; brother of Atlas and Epimetheus. The name literally 
means "forethought," from from promethes "thinking before," from  pro- "before" + mathein "to learn," 
from enlargement of PIE base *men- "to think;"  idea for Pers. cognates. 

promethium 
  	%	    
prometiom (#) 
 
Fr.: prométhium    

Artificially produced radioactive chemical element; symbol Pm, the last of the rare-earths family elements 
to be discovered. Atomic number 61; mass number of most stable isotope 145; melting point 1,042°C; 
boiling point 3,000°C. 

From  Prometheus. The name promethium was preferred to prometheum because most metallic 
elements have names ending in ium and eum would have caused problems. 

prominence 
  
    
zabâné (#) 
 
Fr.: protubérance    

A loop of hot, luminous gas in the Sun's corona. It appears bright when seen against the cool blackness of 
space. When they are in silhouette against the disk they are known as filaments. Their spectrum is 
dominated by lines of hydrogen, helium, and calcium. 

From L. prominentia "a jutting out, protuberance," from prominere "jut or stand out," from  pro- 
"forward" + minere "to project." 

Zabâné "tongue-like" (flame), from zabân "tongue; language," from Mid.Pers. uzwân "tongue; language;" 
O.Pers. hzanm, hizânam "tongue," Av. hizuua-, hiz	- "tongue;" cf. Skt. jivh- "tongue;" L. lingua "tongue, 
speech, language;" O.Ir. tenge; Welsh tafod; Lith. liezuvis; O.C.S. jezyku; M.Du. tonghe; Du. tong; O.H.G. 
zunga; Ger. Zunge; Goth. tuggo; PIE base *dnghwa-. 

prompt neutrons 
  
%
  %
    
notronhâ-ye tond (#) 
 
Fr.: neutrons instantanés    
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Neutrons emitted immediately by a nucleus undergoing fission, as opposed to  delayed neutrons, which 
are emitted by one of the fission products an appreciable time interval after the fission event (from a few 
milliseconds to a few minutes). 

From O.Fr. prompt, from L.  promptus "brought forth, at hand, ready, quick," p.p. of promere "to bring 
forth," from  pro- "forward"  + emere "to take;"   neutron. 

Notron  neutron; tond "swift,  rapid, brisk; fierce, severe," Mid.Pers. tund "sharp, violent;"  Sogdian tund 
"violent;"  cf. Skt. tod- "to thrust, give a push," tudáti "he thrusts;" L.  tundere "to thrust, to hit"  (Fr. percer, 
E. pierce, ultimately from  L. pertusus, from p.p. of pertundere "to thrust or bore through," from  per- + 
tundere, as explained); PIE base *(s)teud- "to thrust, to beat." 

propagate (v.) 
  ) %-
 
) %-

    
1) tucidan; 2) tucândan 
 
Fr.: 1) se propager; 2) propager    

1) v.intr.: (of  electromagnetic waves, compression waves, etc.) to travel through space or a physical 
medium.  
2) v.tr.: to create (an effect) at a distance, as by electromagnetic waves, compression waves, etc., traveling 
through space or a physical medium; transmit: to propagate sound. 

From L. propagatus, p.p. of propagare "multiply  plants by layers, spread for sprouting, propagate, 
enlarge," from propag(es) "something set out, scion, slip," from   pro-  "forth"  + pag base of pangere "to 
fasten" + es noun suffix + -atus "-ate." 

Tucidan, from several dialects: Malayeri "to scatter, disperse; to diffuse;" Lori tic  "being scattered, 
dispersed," ticene "to scatter, disperse; to diffuse;" Laki tvic "dispersed, scattered;" Borujerdi tuc "scatter," 
tucessan "to scatter, diffuse," tucesa "dispersed, scattered, diffused." 

propagation 
  %-    
tuceš 
 
Fr.: propagation    

Physics: The act or process of propagating, especially the process by which a disturbance, such as the 
motion of electromagnetic or sound waves, is transmitted through a medium such as air or water. 
Linguistically  related notions:   diffusion ());     dispersion();   scattering ($
);   
diffraction (). 

Verbal noun of   propagate (v.). 

propagation number 
  .  %-    
'adad-e tuceš 
 
Fr.: nombre d'onde    

A parameter, denoted k = 2Q/I, that along with the angular frequency, A = 2QL, is used to express the 
equation of simple harmonic motion, y = cos (
t   - kx + /2). 

  propagation;   number. 

propel (v.) 
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  

    
pišrândan (#) 
 
Fr.: propulser    

To drive, or cause to move, forward or onward. 

From L. propellere "to  push forward," from    pro- "forward"  + pellere "to  push, drive." 

Pišrândan, from piš "before; in front,"  from  Mid.Pers. pêš "before, earlier," O.Pers. paišiya "before; in the 
presence of" + rândan "to push, drive, cause to go," causative of raftan "to go, walk, proceed" (present 
tense stem row-, Mid.Pers. raftan, raw-, Proto-Iranian *rab/f-  "to go; to attack"). 

propellant 
  
    
pišrâné (#) 
 
Fr.: propulseur    

A propelling agent. A substance, usually a mixture of fuel and oxidizer, for propelling  a rocket. 

From   propel (v.) + suffix  -ant. 

Pišrâné, from pišrândan  propel (v.). 

proper 
      
saré (#) 
 
Fr.: propre    

Belonging or pertaining exclusively or distinctly  to a person, thing, or group.   proper mass;   proper 
motion;   proper time. 

M.E., from O.Fr. propre,  from L. proprius  "one's own." 

Saré "pure; principal." 

proper mass 
  	      
jerm-e saré 
 
Fr.: masse propre    

Same as  rest mass. 

  proper;   mass. 

proper motion 
  
       
jonbeš-e saré 
 
Fr.: mouvement propre    
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The apparent motion of a star across the sky (not including a star's parallax), arising from the star's 
velocity through space with respect to the Sun. Proper motion is usually tabulated in star catalogs as 
changes in right ascension and declination per year or century. 

  proper;   motion. 

proper subset 
  
      
zirhangard-e saré 
 
Fr.: sous-ensemble propre    

Of two sets A and B, the set A if it is contained in B (A ⊂ B) but is not equal to B (A  B). 

  proper;   subset. 

proper time 
  	
      
zamân-e saré (#) 
 
Fr.: temps propre    

In general relativity, the time as measured on a clock that travels with the observer in the same system. An 
accelerated clock will measure shorter time intervals between events than a non-accelerated clock between 
the same events.  twin paradox. 

  proper;   time. 

property 
  $    
dârâk 
 
Fr.: propriété    

1) General: An essential or distinctive attribute or quality of  a thing.  
2) Physics: A quantity, such as length, mass, pressure, temperature, or volume, that relates to the state of a 
system and can be expressed in numbers obtained from well-defined measurement operations. 

From M.E. propriete "ownership,  something owned, one's own nature," from M.Fr. propriété, from L. 
proprietas "ownership, property, propriety,"  literally  "special character," noun of quality from proprius 
"one's own, special." 

Dârâk "thing owned,"  from dâr present stem of dâštan "to have, to possess" + -âk (on the model of xorâk, 
pušâk, kâvâk). The first element dâštan, from Mid.Pers. dâštan, O.Pers./Av. root dar- "to hold, keep back, 
maitain, keep in mind," Skt. dhr-, dharma- "law,"  Gk.  thronos "elevated seat, throne," L. firmus "firm, 
stable," Lith. daryti  "to make," PIE *dher-  "to hold, support." 

proplyd 
      
proplid 
 
Fr.: proplyde    

A circumstellar disk of  dense gas and dust surrounding a young newly formed star, a T Tauri star or 
Herbig star. In particular, an externally ionized protoplanetary disk seen in emission in the Orion Nebula. 
  silhouette disk. 
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Contraction of protoplanetarydisk. 

proportion 
      
barpâreš (#) 
 
Fr.: proportion    

Comparative relation between things, sizes, quantities, numbers, parts, etc.  
Math.: A statement of the equality of two ratios. 

M.E. proporcio(u)n,  from O.Fr. proportion,  from L.  proportio  "comparative relation, analogy," from the 
phrase pro portione "according to the relation" (of parts to each other), from pro "for"  + portio "part, 
shar." 

Barpâreš, from bar- "on;  up; upon; in; into; at; forth;  with; near; before; according to" (Mid.Pers. abar; 
O.Pers. upariy "above; over, upon, according to;" Av. upairi  "above, over," upairi.zma- "located above 
the earth;" cf. Gk. hyper- "over, above;" L. super-; O.H.G. ubir  "over;"  PIE base *uper "over") + pâr 
"part, portion, piece" (variants pâréparré "portion,  segment (of an orange)," pargâlé, "piece, portion; 
patch;" (dialects Kermâni pariké "portion,  half;" Tabari perik  "minute quantity, particle;"  Lârestâni pakva 
"patch;" Borujerdi  parru "patch");  Mid.Pers. pârag "piece, part, portion; gift,  offering, bribe;"  Av. pra- 
"debt," from par-  "to remunerate, equalize; to condemn;" PIE *per- "to sell, hand over, distribute; to 
assigne;" Gk. peprotai "it has been granted;" L. pars, as above; Skt. purti- "reward;" Hitt. pars-, parsiya- 
"to break, crumble") + -eš suffix. 

proportional 
      
barpâr (#) 
 
Fr.: proportionnel    

Being in or characterized by proportion.  
Math.: Of two quantities, having the same or a constant ratio or relation. 

  proportion  +   -al. 

proportional counter 
  >m  (>w@    
šomârgar-e barpâr 
 
Fr.: compteur proportionnel    

A device in which an electronic detection system receives pulses that are proportional to the number of 
ions formed in a gas-filled tube by ionizing radiation. 

  proportional;    counter. 

proportionality 
       
barpâri, barpârigi 
 
Fr.: proportionalité    

Math.: A relationship bewteen two quantities such that if one quantity changes the other changes in the 
same proportion; denoted as y ∝ x. 
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proportionality constant 
     ~     
pâyâ-ye barpâri, ~ barpârigi 
 
Fr.: constante de proportionalité    

Math.: A constant that converts a proportionality into an equation. Thus the proportionality constant k 
converts the proportionality y ∝  x into the equation y = kx. 

propulsion 
  
    
pišrâneš (#) 
 
Fr.: propulsion    

The act or process of propelling. The state of being propelled. 

Verbal noun from   propel (v.). 

protected bands 
  
  
    
bândhâ-ye negahdâridé 
 
Fr.: bandes protégées    

Certain frequencies, not used for civil or military  purposes (radio, television, communication channels, 
etc.), which are protected for research in radioastronomy, one such being 21 cm. 

Protected p.p. of protect, from L. protectus, p.p. of protegere "protect, cover in front,"  from    pro- "in 
front" + tegere "to cover;"    band. 

Bând  band; negahdâridé p.p. of negahdâridan, variant of negahdâštan "to keep, behod, preserve, take 
care of," from negah, negâh "watch, care, custody, look" + (Mid.Pers. nikâh "look, glance, observation;" 
Proto-Iranian *ni-kas- "to  look down," from  ni- "down"  (cf. O.Pers. ni preposition and verbal prefix 
"down;" Av.  n "down, in ,into;" Skt. ni "down,"  nitaram "downward;"  Gk. neiothen "from below;"  E. 
nether; O.E. niþera, neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz (O.S. nithar, 
O.N. niðr, O.Fris. nither,  Du. neder, Ger. nieder); PIE *ni-  "down, below")  + *kas- "to look,  appear;" cf. 
Av. nik-, nikta- (in the name of the 15-th nask) "that which is observed," kas- "to look;" Mid.Pers. 
âkâh, Mod.pers. âgâh "aware, knowing;" Skt. k- "to become visible, appear;" Ossetic kast/kaesyn "to 
look") + dâridan,  dâštan "to have, hold, maintain, possess" (Mid.Pers. dâštan; O.Pers./Av. root dar- "to 
hold, keep back, maitain, keep in mind;" cf. Skt. dhr-, dharma- "law;"  Gk. thronos "elevated seat, throne;" 
L. firmus "firm,  stable;" Lith.  daryti "to  make;" PIE *dher-  "to hold, support"). 

proto- 
  -    
purvâ- 
 
Fr.: proto-    

A combining form  meaning "first, foremost, earliest form of,"  used in the formation of compound words 
such as  protogalaxy,   protoplanet,    protostar, etc. 

From Gk. proto-, combining form  of protos "first,"  superlative of pro  "before," cognate with O.S. pruvu 
"first;"  Rus. pervyy "first;" Av.  pauruua-, as below. 

1123
Purvâ-, from O.Pers. paruviya- "former, initial,"   Av. pourva-, pouruuiia-,  pauruua-, paoiriia-   "first, 
initial, former;"  cf. Skt. purva-  "first, former,  being before;" Tokharian B parwe "first;"  PIE base *prwos 
"first." 

Proto-Inodo-European (PIE) 
  -
--    
purvâ-hend-o-orupâyi 
 
Fr.: proto-indoeuropéen    

The hypothetical but strongly evidenced common ancestor of the Indo-European languages. PIE words are 
reconstructed from extant Indo-European languages. There is no clear agreement on exactly where or 
when the speakers of PIE lived. It is believed that most of the subgroups diverged and spread out over 
much of Europe, Iran, and northern Indian subcontinent during the fourth and third millennia BC. 

  proto-; + Indo-,    Indus, + European, adj. of Europa,   Europa (Jupiter  II). 

protocluster 
  -)    
purvâ-xušé 
 
Fr.: proto-amas    

A vey huge mass of gas which will give rise to a cluster of galaxies. 

  proto-;   cluster. 

protogalaxy 
  -$$
    
purvâ-kahkešân 
 
Fr.: proto-galaxie    

A huge mass of gas that by contraction and condensation becomes a galaxy of stars. A galaxy during the 
early phase, before it has developed its present shape and stellar/gas content. 

  proto-;   galaxy. 

proton 
  %
    
proton (#) 
 
Fr.: proton    

A particle of the hadron family  which is one of the two particles that make up atomic nuclei. It has an 
electric charge of one positive fundamental unit, a diameter of about 1.65 x 10-13 cm, and a mass of about 
1.67 x 10-24 g (about 938 MeV c-2). 

From Gk. proton, neuter of protos "first."  Coined by Eng. physicist Ernest Rutherford (1871-1937). 

proton-proton chain 
  
  %
-%
    
zanjire-ye proton-proton (#) 
 
Fr.: chaîne proton-proton    
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The series of nuclear fusion steps taking place mainly in relatively low mass stars, such as the Sun, which 
convert four protons into one helium nucleus and thereby generate energy in the stellar core. In low mass 
stars the process occurs in three steps: 1) deuterium synthesis,  proton-proton reaction; 2) proton-
deuterium reaction forming helium-3; and 3) helium-3 helium-3  reaction to form helium-4. 

  proton; chain, from  M.E. chayne, from O.Fr. chaeine (Fr. chaîne), from L. catena "chain." 

Zanjiré, from zanjir  "chaun," from  Mid.Pers. zanjîr "chain." 

proton-proton reaction 
    %
-%
    
vâžireš-e-e proton-proton 
 
Fr.: réaction  proton-proton    

A thermonuclear reaction in which two protons collide at very high  velocities and combine to form a 
deuterim.   proton-proton chain. 

  proton;   reaction. 

protoplanet 
  -    
purvâ-sayyâré 
 
Fr.: protoplanète    

A stage in the formation of a   planet, which comes about from the aggregation of  planetesimals. The 
protoplanet eventually becomes a planet by  accretion of material from a   protoplanetary  disk. 

  proto- +   planet. 

protoplanetary disk 
    -    
gerde-ye purvâ-sayyâreyi 
 
Fr.: disque protoplanétaire    

A   circumstellar  disk of gas and dust surrounding a  pre-main sequence star from which planetary 
systems form. Protoplanetary disks are remnants of  accretion disks which bring forth stars. Typically, 
their sizes are ~100-500 AU, masses ~10-2 solar masses, lifetimes ~106-107 years, and accretion rates ~10-
7-10-8 solar masses per year. According to the standard theory of planet formation, called core accretion, 
planets come into being by the growth of  dust grains  which stick together and produce ever larger 
bodies, known as  planetesimals. The agglomeration of these planetesimals of 100 to 1000 km in size 
into rocky Earth-mass planets is the main outcome of this theory. Beyond the  snow line in the disk, if 
the masses of these cores of rock and ice grow higher than 10 times that of Earth in less than a few million 
years, gas can rapidly accrete and give rise to giant gaseous planets similar to  Jupiter. If core building 
goes on too slowly, the disk gas dissipates before the formation of  giant planets can start. Finally the 
left-over planetesimals that could not agglomerate into rocky planets or core of giant planets remain as a 
  debris disk around the central object that has become a  main sequence star. An alternative to core 
accretion theory is formation of planets in a massive protoplanetary disk by  gravitational  instabilities. 
The validity of  these two theories is presently debated. See also  protoplanet. 

  protoplanet;   disk. 

protostar 
  -%    

1125
purvâ-setâré 
 
Fr.: protoétoile    

A stage in the process of star formation, after the collapse of its parent molecular cloud and before the 
initiation of  nuclear reactions in its core. 

  proto- +   star. 

protostellar collapse 
   qxi  -%    
rombeš-e purvâ-setâreyi 
 
Fr.: effondrement protostellaire    

A gravitational collapse leading to the formation of a protostar. 

  protostar +   collapse. 

protosun 
  -)    
purvâ-xoršid 
 
Fr.: proto-Soleil    

The Sun at its protostellar formation stage, before becoming a main sequence star, nearly 5 billion years 
ago. The protosun was more luminous than today and larger, with a radius comparable to that of the orbits 
of the inner planets 

  proto- +   sun. 

prototype 
  -
   -
    
purvâ-gun, purvâ-guné 
 
Fr.: prototype    

The original or model on which something is based or formed.  
Something that serves to illustrate the typical qualities of a class. 

  proto-;   type. 

prow 
      
farâl 
 
Fr.: proue    

The forepart of a ship or boat; bow; opposite to stern or poop Puppis. 

From M.Fr. proue, from Upper It.  (Genoese) prua, from L. prora "prow,"  from  Gk. proira,  related to pro 
"before, forward,"    pro-. 

Farâl, from  farâ "forward"  (farâ raftan  "to go forward, proceed," farâ rândan  "to drive forward"), 
equivalent to   pro-, + relation suffix  -âl,    -al. Compare farâl with  prow "bow,"  Fr. la proue "prow, 
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bow," from dialectal It.  proa, prua, from  L. prora "bow,"  from  Gk. proira,  related to pro "before, 
forward." 

Proxima Centauri 
  $	       $
%6 
$%
  ~    
proksimâ-ye Kentauros, nazdiktarin-e Kentauros 
 
Fr.: Proxima  du Centaure    

The closest star to the Sun, lying 4.36 light-years away. It is the faintest of the three stars that make up the 
Alpha Centauri star system. Proxima Centauri is a red M5 dwarf of magnitude 11.0, but undergoes sudden 
brightness increases of up to 1 mag lasting several minutes. Intrinsically it is 20,000 times dimmer than 
the Sun. 

Proxima, feminin of  proximus "nearest," superlative of prope "near;"   Centaurus. 

Proksimâ, from L., as above; Kentauros  Centaurus; nazdiktarin, superlative of nazdik "near," from 
Mid.Pers. nazdik "near," from nazd "close" (Mid.Pers. nazd, nazdik "near," nazdist "first;"  O.Pers. ašna- 
"close;" Av. nazdišta- "nearest, next," nazdyo "nearer to," nas- "to come near, approach, reach;" cf. Skt. 
nédyas- "closer, very close," nas- "to approach, to reach") + -ik -ic. 

Psamathe 
  	 %    
Psâmaté 
 
Fr.: Psamathé    

A   retrograde irregular  satellite of   Neptune discovered in 2003. Also known as Neptune X. 
According to preliminary  estimates, it orbits Neptune at a distance of about 47 million km and takes 
almost 25 Earth years to make one orbit. It is about 38 kilometers in diameter. 

In Gk. mythology, one of the Nereids, lover of Aeacus and mother of Phocus. 

Ptolemaic system 
  	
  %	 ~ "	    
râžmân-e Batlamyus 
 
Fr.: système de Ptolémée    

An empirical model developed by Ptolemy about 150 A.D., in which  a motionless Earth was the center of 
the Universe. The Sun, Moon, and planets revolved around the Earth in  eccentric circles and epicycles, 
  epicycle (1). The fixed stars were attached to an outer sphere concentric with Earth. The Ptolemaic 
system gave the positions of the planets accurately enough for naked-eye observations, although it also 
had serious defects. As an extreme example, according to Ptolemy's model for the Moon, our satellite 
should appear to be almost twice as large when it is full than it is at quadrature, which is an absurdity 
since it is not seen as such. 

Claudius Ptolemaeus was a mathematician, geographer, astronomer, and astrologer. The most influential 
of Greek astronomers, he lived in Roman Egypt, and was probably born there; he died in Alexandria in 
165 A.D.;   system. 

pulsar 
  %     
tapâr (#), pulsâr (#) 
 
Fr.: pulsar    

1127
A rotating magnetized neutron star that produces regular pulses of radiation when observed from a 
distance. A pulse is produced every time the rotation brings the magnetic pole region of the neutron star 
into view. In this way  the pulsar acts much as a light house does, sweeping a beam of radiation through 
space. 

Pulsar, from puls(ating) + (st)ar,  on the model of quasar 

Tapâr, from tap  pulse + (set)âr(é), from setâré  star. 

pulsar glitch 
      % ~     
geles-e tapâr, ~ pulsâr 
 
Fr.:    

A sudden change in the pulsar period due to a sudden shift in the crust of the neutron star (a "starquake"). 

  pulsar;   glitch. 

pulsar planet 
    % ~     
sayyâre-ye tapâri, ~ pulsâri 
 
Fr.: planète de pulsar    

A planet orbiting a pulsar. The first such planet to be discovered was around a millisecond pulsar known 
as PSR 1257+12. 

  pulsar;   planet. 

pulsar wind nebula (PWN) 
  	*    % ~ ~     
miq-e bâd-e tapâr, ~ ~ pilsâr 
 
Fr.: nébuleuse de vent de pulsar    

Same as  plerion. 

  pulsar;   wind;    nebula. 

pulsate (v.) 
  %
    
tapidan (#) 
 
Fr.: battre, palpiter    

To expand and contract rhythmically. 

Verb from   pulse. 

pulsating star 
  %  %
    
setâre-ye tapandé (#) 
 
Fr.: étoile pulsante    

1128
A type of variable star showing light variation  due to the expansion and contraction of the star. This class 
includes Cepheid stars, Mira stars, and others. 

Pulsating, verbal adj. of   pulsate (v.);   star. 

pulsating Universe 
  %  %
    
giti-ye tapandé 
 
Fr.: Univers oscillatoire    

Same as  oscillating Universe. 

Pulsating, verbal adj. of   pulsate (v.);   universe. 

pulsation 
  %    
tapeš (#) 
 
Fr.: pulsation    

The act of pulsating; beating or throbbing; vibration or undulation. 

Verbal noun of   pulse. 

pulse 
  ) %
 
) % %    
1) tapidan (#); 2) tap, tapeš (#) 
 
Fr.: 1) battre, vibrer;  2) impulsion    

1) (v.) To beat, vibrate, or undulate.  
Physics: To emit particles or radiation periodically in short bursts.  
2) (n.) The rhythmic recurrence of strokes, vibrations, or undulations. A single stroke, vibration, or 
undulation.  
Physics: A variation of a quantity whose value is normally constant. The essential characteristics of a 
pulse are: a rise, a finite duration, and a decay.  
A single, abrupt emission of particles or radiation.  
In radar, sodar, or lidar a single short-duration transmission (or burst) of energy. 

M.E., from M.Fr.  pous, from L. pulsus "a beat," p.p. of pellere "to push, drive," from  PIE *pel-  "to shake, 
swing." 

Tapidan "to beat, throb," Mid.Pers. tapdan "to be anguished; to suffer; to grow hot, to be hot," variant 
tâftan, tâpidan "to stir up, to excite; to shine;" tâp "fever;"  Av.  tap- "to be hot, to grow hot," tafnah-, 
tafnu- "fever, feverish heat;" cf. Skt. tap- "to  spoil, injure, damage,; to suffer; to give out heat, to be hot," 
tápati; L. tapere "to be warm;"  PIE base *tep- "warm." 

pulse counter 
  	  %    
šomârgar-e tap 
 
Fr.: compteur d'impulsion    

A device that records counts the total number of pulses received over a given time interval. 
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 pulse;  counter. 

pulse nulling 
  
   %    
nuleš-e tap 
 
Fr.:    

A phenomenon seen in the radio emission of many pulsars where the emission appears to cease, or is 
greatly diminished, for a certain number of pulse periods. Typical time scales of nulling are of the order of 
a few pulse periods, however it may last for up to many hours in certain pulsars. For example, PSR 
B0826-34 is active for only about 20% of the time. 

 pulse + verbal noun of  null. 

pulse width 
  
  %    
pahnâ-ye tap 
 
Fr.: largeur de pulsation    

The interval of time between two successive pulses. Also called pulse length, puth duration. 

 pulse;  width. 

pulsed laser 
    %    
leyzer-e tapi 
 
Fr.: laser pulsé    

A laser that emits short pulses of coherent light in fixed intervals, rather than a continuous flow of 
photons.  laser;  high power laser. 

Pulsed adj. of  pulse;  laser. 

pump (v.) 
  	
    
pompidan 
 
Fr.: pomper    

To raise, drive, supply or inject as if by using a pump. 

From M.E. pumpe, from M.Du. pompe "water conduit, pipe," or M.L.G. pumpe "pump." 

Pompidan infinitive, from pomp, loan from Fr. pompe 

pumping 
  	    
pompeš 
 
Fr.: pompage    

The act or process of pumping.  optical pumping. 
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Verbal noun of   pump (v.). 

pupil 
  		$    
mardomak (#) 
 
Fr.: pupille    

1) In the eye, the apparently black opening in the center of the iris that permits light to pass and be focused 
on the retina.  
2) In a lens, the image of the aperture stop as seen from object and image space. Same as  entrance 
pupil. 

From M.E. pupille, from  O.Fr. pupille, from  L. pupilla,  originally  "little  girl-doll,"   diminutive of  pupa 
"girl, doll"  (Fr. poupée), so called from the tiny image one sees of himself reflected in the eye of another. 

Mardomak "little  man," the allusion being to the tiny image of himself reflected in  the eye of another," 
from mardom "man, human being, mankind, people;" Mid.Pers. mardôm "human being, man, mankind, 
men, people" (from *mard-tohm "seed of man"), from  Mid/Mod.Pers.mard "man, humanity"  (cognate 
with mordan "to die");  O.Pers. martiya-; Av. marta- "mortal, man," maša- "mortal;"  cf. Skt. márta- 
"mortal, man;" Gk. emorten "died;"  L. mortalis "subject  to death" + diminutive suffix  -ak. 

Puppis 
      
Pasâl 
 
Fr.: Poupe    

The Stern. One of the larger constellations of the southern hemisphere representing the stern of the ship 
Argo Navis, located at 7h 30m right ascension, 40° south declination. Its brightest star is  Naos. 
Abbreviation: Pup; genitive:  Puppis. 

From L. puppis "stern, poop, the rear, or aft part of a ship or boat." 

Pasâl, from pas "behind" (e.g.: pas-e pardé "behind the curtain"), variant pošt "back; the back; behind" 
(Mid.Pers. pas "behind, before, after;" O.Pers. pas "after;" Av. pasca "behind (of space); then, afterwards 
(of time);"  cf. Skt. pac "behind, after, later;" L. post, as above; O.C.S. po "behind, after;" Lith. pas "at, 
by;" PIE *pos-, *posko-)  + -âl  -al.    prow = farâl  (). 

Puppis A 
   A    
Pasâl A 
 
Fr.: Puppis A    

A   supernova remnant in the constellation   Puppis, and one of the brightest sources in the X-ray sky. 
The   supernova occurred about 4000 years ago at a distance of about 6,000 light-years. Also called SNR 
G260.4-03.4. Its X-ray designation is 2U 0821-42. 

  Puppis. 

purity 
      
žâvi (#) 
 
Fr.: pureté    
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The degree to which  impurity  is incorporated into a semiconductor material. 

M.E., from O.Fr. pureté, from  L.L. puritatem  (nom. puritas) "cleanness, pureness," from purus "clean;" 
cf. Av. p	 itika-  "serving for purification,"   Mod.Pers. pâk "clean;" Skt. pavi- "to become clean," pávate 
"purifies, cleanses;" O.H.G. fouwen, fewen "to sift;" PIE base *peu- "to purify,  cleanse." 

Žâvi, noun from adj. žâv "pure." 

Purkinje effect 
   C   $
    
oskar-e Purkinje 
 
Fr.: effect Purkinje    

The increasing sensibility of the retina for light of  shorter wavelength as the brightness decreases. In those 
conditions red objects are perceived to fade faster than blue objects of the same brightness. 

Named after the Czech anatomist Jan Evangelista Purkynne (1787-1869), who dicovered the effect;  
effect. 

pycnonuclear reaction 
    -%    
vâžireš-e cagâl-hasteyi 
 
Fr.: réaction  pycnonucléaire    

A nuclear reaction that takes place at high densities and relatively low temperatures. Pycnonuclear 
reactions are almost temperature independent and occur even at zero temperature. These reactions are 
extremely slow at densities typical for normal stars but intensify with  increasing density. For example, 
carbon burns into heavier elements at densities over 1010 g cm-3. 

Pycnonuclear, from pycno- a combining form meaning "dense, thick," from  Gk. pyknos "dense, solid" + 
  nuclear;   reaction. 

Vâžireš reaction;  cagâl-hasteyi, from cagâl  dense + hasteyi  nuclear. 

pyrheliometer 
  
    
âzarhursanj 
 
Fr.: pyrhéliomètre    

General term for the class of  actinometers that measure the intensity of solar radiation received on the 
surface of the Earth. It functions by converting the heat of the sunlight into a voltage using a device called 
a thermopile, and a recording voltmeter. 

From pyr-, from   pyro-  +   heliometer. 

pyro- 
  -    
âzar- 
 
Fr.: pyro-    

A prefix meaning "fire,  heat, high temperature," used in the formation of compound words.  
pyrheliometer;   pyrometer. 
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From Gk. pyro-, combining form  of pyr "fire,"  cognate with O.E. fyr,  O.N. fürr, M.Du.  vuur, Ger. Feuer), 
from PIE *paewr-;  cf. Mod.Pers. Lori porpor  "blazing charcoal," Gilaki  bur, biur  "smokeless red fire" 
(Lori perisk, periska "spark,"  Kurd. biriske "spark,"  Lârestâni pelita "spark"); Gk. pyr  "fire;"  Hitt. pahhur 
"fire;"  Skt. p	 - "to cleanse." 

Âzar, variants âtaš, taš "fire," from Mid.Pers. âtaxš, âtur "fire;"  Av.  tar-, r- "fire," singular nominative 
tarš-; O.Pers. tar- "fire;" Av. aurvan- "fire priest;" Skt. átharvan- "fire  priest;" cf. L.  ater "black" 
("blackened by fire"); Arm.  airem "burns;"  Serb. vatra "fire;"  PIE base *ter- "fire." 

pyrometer 
  
    
âzarsanj (#) 
 
Fr.: pyromètre    

A device used for measuring high temperatures. By comparing a source whose temperature is to be 
measured to a standardized source of illumination, it determines the temperature of the former source. 

  pyro- +   -meter. 

pyroxene 
  $
    
piroksen (#) 
 
Fr.: pyroxène    

One of the major groups of silicate minerals found in many igneous and metamorphic rocks. Pyroxene 
minerals are also common in meteorites. There are many different types of pyroxene. All of the types 
contain Si2O6 but some have sodium (Na) while others have iron (Fe), magnesium (Mg), or a combination 
of these three elements. 

From   pyro- "fire,"  + xeno- a combining form meaning "alien, strange, guest," from Gk. xenos "stranger, 
guest." Pyroxene was originally supposed to be a foreign substance when found in igneous rocks. 

Pyxis 
  #"-
	      
qotb-namâ (#) 
 
Fr.: Boussole    

The Compass Box. A faint constellation in the southern hemisphere, at 9h right ascension, 30° south 
declination, representing a mariner's compass. Its brightest star, Alpha Pyxidis, is magnitude 3.7. 
Abbreviation: Pyx; genitive:  Pyxidis. 

L. pyxis, from Gk. pyxis "box." 

Qotbnamâ literally "pole  indicator," from  qotb  pole + namâ "displayer, indicator," from  nemudan "to 
show" (Mid.Pers. nim	 dan, nimây- "to show," from  O.Pers./Av. ni- "down;  into" (Skt. ni  "down," nitaram 
"downward," Gk. neiothen "from  below," cf.  E. nether, O.E. niþera, neoþera "down, downwards, below, 
beneath," from P.Gmc. *nitheraz, Du. neder, Ger. nieder; PIE *ni-  "down, below")  + my- "to measure;" 
cf. Skt. mati "measures," matra- "measure;" Gk. metron "measure;" L. metrum; PIE base *me- "to 
measure"). 

quadrangle 
  - -    
cahârgušé, cârguš 
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Fr.: quadrilatère    

A two-dimensional figure  that consists of four points connected by straight lines. Same as  tetragon; see 
also  quadrilateral. 

L.L. quadrangulum, noun use of neuter of L. quadrangulus, quadriangulus "four-cornered,"  from quadr- 
variant of quadri- before a vowel "four,"  akin to quattuor   four, cognate with Pers. cahâr, as below;  
angle. 

Cahârgušé, cârguš "four-cornered," from cahâr, câr "four,"  cognate with L.  quattuor,   four, + gušé, guš 
"corner, angle;" Mid.Pers. gôšak "corner." 

quadrant 
  
>l!>p    
cârakân 
 
Fr.: quadrant    

1) A quarter of a circle; an arc of 90°.  
2) Any of the four parts into which  a plane is divided by a pair of rectangular axes.  
3) An instrument, usually containing a graduated arc of 90°, formerly used in astronomy and navigation to 
measure the angles and altitudes of stars.  mural quadrant. 

M.E., from L.  quadrantem (nominative quadrans) "fourth part." 

Cârakân, from cârak + -ân. Cârak "quarter,"  literally  "fourth, a fourth part of  one," from câr, variant of 
cahâr  four, cognate with L. quattuor,  + -ak, contraction of yak "one," from  Mid.Pers. êwak (Proto-
Iranian *aiua-ka-);  O.Pers. aiva- "one, alone;" Av. auua- "one, alone" (cf. Skt. éka- "one, alone, single;" 
Gk. oios "alone, lonely;" L.  unus "one;" E. one); -ân nuance suffix. 

quadratic 
  -    
câruši 
 
Fr.: quadratique    

Of or relating to or resembling a   square.  
Of, relating to, or containing terms with powers no higher than the power of two. 

Quadratic, adj. of quadrate, from  L. quadratus p.p. of quadrare "to make square." 

Câruši pertaining to câruš "square," from Av.  caruša- "four sides (of a four-sided figure)," from caru- 
"four," Mod.Pers. cahâr, câr  "four," cognate with L.  quattuor,   four. 

quadratic equation 
  	   -    
hamugeš-e câruši 
 
Fr.: équation quadratique    

An equation with the general form of ax2 + bx +c =  0, in which the highest power of the unknown is the 
second power (square). 

  quadratic;   equation. 
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quadratic formula 
      -    
disul-e câruši 
 
Fr.: formule quadratique    

A formula relating the unknown part of  a  quadratic  equation to the known parts. 

  quadratic;   formula. 

quadrature 
  ) - - 
) 
!'[ -    
1) cârušeš, câruši; 2) navadân, cârušeš 
 
Fr.: quadrature    

1) General: The process of making something square; the act of squaring.  
2) Math.: The act or process of constructing a  square with an area equal to that of a specified surface, 
especially a surface bounded by a curve.  
3) Astro.: The position of a planet or the Moon when it makes a 90° angle with the Sun as seen from 
Earth. 

From L. quadratura, from  quadrat(us) p.p. of quadrare "to  make square." 

1) Cârušeš verbal noun of cârušidan "to square," from câruš "square," from Av. caruša-,   quadratic.  
Câruši quality noun of câruš "square," as preceding.  
2) Navadân, from navad "ninety," referring  to the longitude difference of 90° (Mid.Pers. nawad; Av. 
nauuaiti- "ninety,"  from nauua- "nine"  (Mod.Pers. noh); cf. Skt. navati- "ninety")  + -ân suffix  of place 
and time." 

quadrature of the circle 
  -   
 ~      
cârušeš-e parhun, ~ dâyeré 
 
Fr.: quadrature  du cercle    

Constructing a square whose area equals that of a given circle. This was one of the three geometric 
problems of antiquity. It was finally  proved to be an impossible problem when Q was proven to be 
transcendental by Lindemann in 1882. Same as  squaring the circle. 

  quadrature;   circle. 

quadrilateral 
  - -    
cahârbar (#), cârbar(#) 
 
Fr.: quadrilatère    

A plane figure bounded by four straight lines. 

From L. quadrilater(us)  "four-sided" +    -al. 

Cahârbar, from cahâr, câr  "four,"  cognate with L. quattuor,   four,  + bar "side; breadth; breast," variant 
var (Mid.Pers. var "breast;" Av.  vouru "wide, broad, extended" (vourucašni- "looking far"),  related to 
varah- "breast;" cf. Skt. urú- "wide,  broad," úras- "breast;" Gk. eurus "wide,  broad;" PIE base uer-, ueru-
s"wide, broad"). 
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quadruple 
  -% -%    
cahârtâ (#), cahârtâyi (#) 
 
Fr.: quadruple    

Fourfold; consisting of four  parts. 

M.E. from L.  quadruplus, from quadru- + duple, from  duplus, from du(o) "two"  + -plus "fold." 

Cahârtâ, from cahâr   four, cognate with L. quattuor, +  tâ "fold, plait,  ply; piece, part" (Mid.Pers. tâg 
"piece, part"). 

quadruple system 
  	
  -%    
râžmân-e cahârtâyi 
 
Fr.: système quadruple    

A stellar system consisting of four stars orbiting around a common  center of mass. 

  quadruple;   system. 

quadrupole 
  -#"    
cahârqotbé (#) 
 
Fr.: quadrupôle    

A group of either two pairs of opposite and equal electric charges or two magnetic dipoles arranged with 
alternating polarities and acting as a single unit. 

From L. quadru-, variant of quadri-  "four"  +   pole, on the model of   dipole. 

Cahâr  four + qotb   pole + noun/nuance suffix -é. 

qualitative 
  -
	   
    
cunimand 
 
Fr.: qualitatif    

Pertaining to or concerned with quality or qualities. 

From L.L. qualitativus,  from qualitat-  + -ivus "-ive." 

Cunimand, from cuni  quality  + -mand possesion, attribute suffix from Mid.Pers. -mand, -ômand; Av. -
mant- (xratumant- "having wisdom,"  Mod.Pers. xeradmand, aramant- "right, true to fact," ma
umant- 
"containing wine, honey, rich in sweets"); cf. Skt. -mant-. 

quality 
  -
    
cuni (#) 
 
Fr.: qualité    
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The general standard or grade of something.  image quality 

M.E. qualite, from  O.Fr. qualite (Fr. qualité), from  L. qualitas, from  qual(is) "of  what sort?" +   -ity. 

Cuni, from Mid.Pers. cigôn "how?,"  cigônêh "nature, character," O.Pers/Av. ci- "what, any," collateral 
stem to ka- "who?, what?" (cf. Skt. ka-; Gk. po-; L. quo-;  E. what, who; PIE *qwos/*qwes) + Av.  gaona- 
"color" (Mid.Pers.  gônak "kind, species"). 

quanta 
  $
%	       
kuântomhâ (#) 
 
Fr.: quanta    

Pluriel of   quantum. 

L. pluriel of  quantum. 

Kuântomhâ, from kuântom  quantum + -hâ pluriel suffix. 

quantative analysis 
  
  -
	
    
ânâlas-e candi-mand 
 
Fr.: analyse quantitative    

The analysis of a chemical sample to derive its precise percentage composition in terms of elements, 
radicals, or compounds. 

  qualitative;    analysis. 

quantification 
  -
    
candeš 
 
Fr.: quantification    

The fact or process of quantifying. 

Varbal noun of   quantify. 

quantifier 
  -
    
candigar 
 
Fr.: quantificateur    

Math.: A phrase in a logical expression that somehow specifies the quantity of variables. In particular 
either of the phrases "for all" (written symbolically  as ∀)  and "there exists" (∃). 

Agent noun of   quantify 

quantify 
  -

    
candidan 
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Fr.: quantifier    

To express as a number or amount. 

M.L. quantificare,  from to L.  quant(us) "how much?" + -ificare  "-ify." 

Candidan infinitive  of candi   quantity + -idan. 

quantitative 
  -
	
    
candimand 
 
Fr.: quantitatif    

Dealing with quantities as well as the nature of the substances under consideration. 

From L.L. quantitativus,  from quanitat- + -ivus "-ive." 

Candimand, from candi  quantity + -mand possesion, attribute suffix from  Mid.Pers. -mand, -ômand; 
Av. -mant- (xratumant- "having  wisdom," Mod.Pers. xeradmand, aramant- "right, true to fact," 
ma
umant- "containing  wine, honey, rich in sweets"); cf. Skt. -mant-. 

quantity 
  -
    
candi (#) 
 
Fr.: quantité    

The property of magnitude.  
An entity having magnitude, size, extent, or amount. 

M.E., from rom O.Fr. quantite  (Fr. quantité), from L.  quantitatem (nominative quantitas), from quant(us) 
"how much?" + -itas  -ity. 

Candi "quantity,"  from Mid.Pers. candih "amount, quantity,"  from cand "how many, how much; so many, 
much;" O.Pers. yv "as long as;" Av. yauuant- [adj.] "how great?, how much?, how many?," yauuat 
[adv.] "as much as, as far as;" cf. Skt. yvant- "how big, how much;" Gk. heos "as long as, until." 

quantization 
  $
%	       
kuântomeš (#) 
 
Fr.: quantification    

1) The procedure of restricting a continuous quantity to certain discrete values.  
2) Physics: The procedure of deriving the quantum-mechanical laws of a system from its corresponding 
classical laws. 

Verbal noun of   quantize (v.). 

quantize (v.) 
  $
%	   
    
kuântomidan (#) 
 
Fr.: quantifier    
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Math.: To restrict a variable quantity to discrete values rather than to a continuous set of values.  
Physics: To change the description of a physical system from classical to quantum-mechanical, usually 
resulting in discrete values for observable quantities, as energy or angular momentum. 

From quant(um) +   -ize. 

From kuântom quantum + -idan  infinitive  suffix. 

quantizer 
  $
%	   
    
kuântomandé (#) 
 
Fr.: quantificateur    

A device with a limited  number of possible output values hat can translate an incoming signal into these 
values or codes for outputting. 

Agent noun of   quantize (v.). 

quantum 
  $
%	    
kuântom (#) 
 
Fr.: quantum    

The smallest amount of energy that can be absorbed or radiated by matter at a specified frequency. It is a 
  discrete quantity of energy h associated with a wave of frequency L, where h represents the  
Planck's constant. 

Quantum "a particular amount," from L. quantum "how  much," neuter singular of quantus "how great." 
Introduced in physics by Max Planck (1858-1947) in 1900. 

quantum chromodynamics 
  
-%
$    $
%	     
rangtavânik-e kuântomi 
 
Fr.: chromodynamique quantique    

The   quantum field theory that deals with the   strong interaction and the structure of elementary 
particles in the framework of   quantum theory. The cohesive attraction between the  quarks, that 
constitute   hadrons, involves the participation of three particles. Each of these particles is assigned a 
different   color  "charge." The existence of these "charges" requires a multiplicity of different messenger 
particles to communicate the interaction and glue the quarks together. These messengers are called  
gluons and there are eight different types. 

  quantum;   chromodynamics 

quantum defect 
  $%    $
%	     
kâst-e kuântomi 
 
Fr.: défaut quantique    

Of an atomic energy level, the difference between the principal quantum number and the effective 
quantum number. 
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  quantum;   defect. 

quantum efficiency 
  $  $
%	    
kârâi-ye kuântomi 
 
Fr.: efficacité quantique    

In a detector, the ratio of the number of photoelectrons released to the number of incident photons at a 
specific wavelength. 

  quantum;   efficiency. 

quantum electrodynamics 
  #%
$  $
%	    
barqâtavânik-e kuântomi 
 
Fr.: électrodynamique quantique    

The   quantum field theory that describes the properties of  electromagnetic radiation and its 
interaction with electrically  charged matter in the framework of   quantum theory. 

  quantum;   electrodynamics. 

quantum entanglement 
  	  $
%	  	-  ~    
ham-gureš-e kuântomi, ham-pici-ye ~ 
 
Fr.: emmêlement quantique    

A quantum phenomenon that occurs when two or more particles (photons or atomic particles) that have a 
common origin remain linked together when they travel apart. A measurement of one of the particles 
determines not only its quantum state but the quantum state of the other particle as well. A change in one 
is instantly reflected in the other. 

Entanglement, verbal noun of entangle, from en- from Fr. en "in" + tangle, from  M.E. tangilen, tagilen  "to 
entangle." 

Hamgureš, from ham- "together, with; same, equally, even" (Mid.Pers. ham-, like L. com- and Gk. syn- 
with neither of which  it is cognate. O.Pers./Av. ham-, Skt. sam-; also O.Pers./Av. hama- "one and the 
same;" Skt. sama-; Gk. homos-; originally identical with  PIE numeral *sam- "one," from *som-. The Av. 
ham- appears in various forms: han- (before gutturals, palatals, dentals) and also hem-, hen-) + guridan "to 
become tangled, as threads or hairs, entwine," probably from greh "knot" (Mid.Pers. grih "knot;" Sogdian 
r'nš "knot, bond, joining;" Khotanese grantha- "knot;" cf.  Skt. granthi- "knot").  
Hampici, from ham- + pici  verbal noun of picidan "to  twist, entwine, coil." 

quantum field theory 
  
  $
%	  	
    
negare-ye kuântomi-ye meydân 
 
Fr.: théorie quantique des champs    

The quantum mechanical theory based on the assumption that the interactions between particles and fields 
are mediated by messenger particles. 

  quantum;   field;   theory. 
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quantum gravity 
  
  $
%	    
gerâni-ye kuântomi 
 
Fr.: gravité  quantique    

A theory of gravity,  yet to be developed, that would properly include quantum mechanics. Because of the 
tensor nature of general relativity, it is not renormalizable as a field theory in perturbation from flat space. 
So far various attempts to quantize general relativity have been unsuccessful. 

  quantum;   gravity. 

quantum jump 
    $
%	    
jaheš-e kuântomi 
 
Fr.: saut quantique    

The transition of a quantum system from one stationary state to another, accompanied by absorption or 
emission of energy. 

  quantum;   jump. 

quantum mechanics 
  $
%	 	   $
$ 	 $
$   $
%	     
kuântom mekânik, mekânik-e kuântomi 
 
Fr.: mécanique quantique    

A developement of Newtonian mechanics based on the discrete character of energy (Planck 1900) and the 
wave motion of material particles (de Broglie 1924). It is relies on the consideration that energy state of a 
quantum mechanical system can be derived at a given instant by a function whose square of the modulus 
gives the probability distribution  of the coordinates of the system. Quantum mechanics is essential for the 
treatment of all atomic processes. It holds also for ordinary large scale processes although in this case the 
deviations from Newtonian mechanics are negligible. 

  quantum;   mechanics. 

quantum number 
  .  $
%	    
adad-e kuântomi (#) 
 
Fr.: nombre quantique    

A number used in quantum mechanics, specifying the state of an electron bound in an atomic system. The 
quantum numbers are integers or half integers and specify the number of units of energy, momentum, 
spin, etc. possessed by an electron. 

  quantum;   number. 

quantum theory 
  
  $
%	    
negare-ye kuântomi (#) 
 
Fr.: théorie quantique    
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The theoretical basis of modern physics which describes the behavior and interactions of elementary 
particles or energy states based on the assumptions that energy is subdivided into discrete amounts and 
that matter possesses wave properties.  quantum mechanics;  quantum field theory. 

  quantum;   theory. 

quantum yield 
    $
%	    
bâzdeh-e kuântomi 
 
Fr.: rendement quantique    

In photochemistry, the number of defined events which occur per photon absorbed by the system. 

  quantum;   theory. 

quantum-mechanical operator 
    	$
$  $
%	    
âpârgar-e mekânik-e kuântomi 
 
Fr.: opérateur en mécanique quantique    

A linear   Hermitian  operator associated with a physical quantity. 

  quantum;   mechanics;  operator. 

Quaoar 
  $1    
Quaoar 
 
Fr.: Quaoar    

A faint object (magnitude 18.5), probably a dwarf planet, orbiting  the Sun beyond Neptune in the Kuiper 
belt. Discovered in 2002, Quaoar is estimated to have a diameter of 1260 km and an orbital period of 287 
years. 

Quaoar the name of a creation deity of the Native American Tongva, located in the Los Angeles area, 
where the discovery was made. 

quark 
  $$    
kuârk (#) 
 
Fr.: quark    

Any of the hypothetical particles with  spin 1/2, baryon number 1/3, and electric charge 1/3 or -2/3 that, 
together with their antiparticles, are believed to constitute all the elementary particles classed as baryons 
and mesons. Quarks are distinguished by their flavors, designated as up (u), down (d), strange (s), charm 
(c), bottom or beauty (b), and top or truth (t), and their colors, red, green, and blue. 

Quark, coined in 1963 by the American physicist Murray Gell-Mann  (1929-), who took it  from a nonsense 
word in James Joyce's novel Finnegans Wake (1939): Three quarks for Muster Mark! // Sure he has not 
got much of a bark // And sure any he has it's all beside the mark.  

quark star 
  %  $$    
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setâre-ye kuârki 
 
Fr.: étoile de quarks    

A hypothetical star so dense that it is composed of degenerate quarks, a matter denser than that of a 
neutron star. 

  quark;   star. 

quark-hadron phase transition 
  %    $$-
    
tarâšod-e fâz-e kuârk-hâdron 
 
Fr.: transition  de phase quark-hadron    

A phase transition, predicted by cosmological models, to have occurred at approximately 10-5 seconds 
after the Big Bang to convert a plasma of free quarks and gluons into hadron. 

  quark;   hadron;    phase;  transition. 

quarter 
  $!>p    
cârak (#) 
 
Fr.: quartier    

A fourth of  the Moon's period or monthly revolution around Earth.   first  quarter;   last quarter. 

from O.Fr. quartier,  from L. quartarius  "fourth  part," from quartus "fourth,"  related to quattuor "four," 
cognate with Pers. câr, cahâr, as below. 

Cârak "quarter," literally  "fourth,  a fourth part of one," from câr, contraction  of cahâr  four +  -ak, 
contraction of yak, yek "one." Yek "one, alone," from Mid.Pers. êwak (Proto-Iranian *aiua-ka-); O.Pers. 
aiva- "one, alone;" Av. auua- "one, alone;" cf. Skt. éka- "one, alone, single;" Gk. oios "alone, lonely;" L. 
unus "one;" E. one. 

quarter-wave plate 
  %*  -$-	    
tiqe-ye cârak-mowj 
 
Fr.: lame quart d'onde    

A plate of doubly refracting material  cut parallel to the optic axis of the crystal and of such a thickness 
that a phase difference of 90° is introduced between the ordinary and extraordinary rays for light of a 
particular wavelength.   half-wave plate. 

  quarter;   wave;   plate. 

quartic equation 
  	   |_i>p    
hamugeš-e câromik 
 
Fr.: équation quartique    

An equation containing unknowns of the fourth power; the general form: ax4 + bx3 + cx2 + dx + e = 0. 
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From L. quart(us) "fourth"  (  quarter)  +   -ic;    equation. 

hamugeš equation; câromân, from cârom "fourth,"  from  câr, cahâr "four"  + -om "-th"  + -ik  -ic. 

quartile 
  -$    
cârakvâr 
 
Fr.: quartile    

In statistics, any of the four groups of a frequency distribution each containing 25% of the total number of 
individual observations. 

From M.L. quartilis,  from  quart(us) "fouth"  + -ilis  "-ile"  a suffix of adjectives expressing capability, 
susceptibility, liability,  aptitude. 

Cârakvâr, from cârak   quarter + -vâr suffix  of similarity,  size, aptitude. 

quartz 
  $%    
kuârtz (#) 
 
Fr.: quartz    

One of the most abundant minerals in the Earth's crust; made up of silicon dioxide (SiO2). Quartz has 
marked piezoelectric properties and dielectric strength. 

From Ger. Quarz "rock crystal," from  M.H.G. twarc. 

quasar 
  $ %!    
kuâsâr (#), setârevaš (#) 
 
Fr.: quasar    

An compact, extragalactic object which is highly luminous  and looks like a star. Their redshifts can be 
large and their brightness varies. Quasars have an intrinsic luminosity which can reach some 100 times 
that of bright galaxies. They are thought to be active galactic nuclei with a size a little larger than the solar 
system. The first quasar to be identified as such, in 1963, was the radio source 3C 273 at a redshift of 
0.158. With its 13th magnitude, it is the optically  brightest quasar as observed from Earth. Some quasars 
are strong radio sources. 

From quas(i) + (stell)ar (object). 

Setârevaš, from setâré star + -vaš  quasi-. 

quasi- 
  -

-  -    
cunân-, -vaš 
 
Fr.: quasi-    

A prefix meaning "resembling, almost, having some, but not all of the features of." 

From L. quasi "as if, as though," from qua(m)" as" + si "if." 
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Cunân "so, like that; just as if," from  cun "how?," (Mid.Pers. cigôn "how?,"  cigônêh "nature, character," 
O.Pers/Av. ci- "what, any," collateral  stem to ka- "who?, what?;" cf. Skt. ka-; Gk. po-; L. quo-; E. what, 
who; PIE *qwos/*qwes) + suffix  ân. -vaš a suffix of similitude. 

quasi-atom 
  -

-%	  %	!    
cunân-atom, atom-vaš 
 
Fr.: quasi-atome    

A system in which the nuclei of two colliding  atoms approach each other closely for a brief lapse of time 
so that their electrons are arranged in atomic orbitals characteristic of a single atom with combined atomic 
number. 

  quasi-;   atom. 

quasi-linear theory 
  
  -

-)"    
negare-ye cunân-xatti 
 
Fr.: théorie quasi-linéaire    

In plasma physics, the theory that considers the interactions between waves and particles are of first order 
only. It ignores all terms of second order in the fluctuating quantities. 

  quasi-;   linear;    theory. 

quasi-single-scattering approximation 
  

  -

-%$$
    
nazdineš-e cunân-tak-parâkaneš 
 
Fr.:    

A model of radiative transfer that ignores forward scattering of photons; assuming forward-scattered light 
as unscattered. 

  quasi-;   single;   scattering;    approximation. 

quasi-stellar object 
  )%  -

%    
barâxt-e cunân-setâre-yi 
 
Fr.: objet quasi-stellaire    

Initial name of   quasars. 

  quasi-;   stellar;    object. 

quasi-stellar radio source 
  -)
  -

% ~ ~  %    
râdio-xan-e cunân setâré, ~ ~ setâré-vaš 
 
Fr.: radiosource quasi-stellaire    

A quasar with detectable radio emission. 
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 quasi-;  stellar;  radio;   source. 

quasiperiodic motion 
  
  -

-    
jonbeš-e cunân-dowreyi 
 
Fr.: mouvement quasipériodique    

In a dynamical system, a form of motion that is regular but never exactly repeating. Quasiperiodic motion 
appears when the system containins two or more incommensurate frequencies. 

 quasi-;  periodic;  motion. 

Quaternary periode 
  
  -	    
dowrân-e cahârom 
 
Fr.: quaternaire    

The last two million years of geologic time, comprising the Pleistocene and Holocene glacial epochs. 
Estimates of the date of the beginning of the Quaternary vary between 2.5 and 1.6 million years ago. 

Quaternary, from L. quaternarius "consisting of four," from quatern(i) "fourt at a time" + -arius "-ary;" 
 period. 

Dowrân period; cahârom "fourth," from cahâr "four" + -om "-th." 

quiescent prominence 
  
  	    
zabâne-ye âramidé 
 
Fr.:    

A solar prominence of relatively cool material that hovers over Sun's surface for weeks or months with 
relatively little overall change. They are suspended above the chromosphere by magnetic fields. A 
quiescent prominence may suddenly erupt outwards and dissipate, often to be replaced, in the same 
location, by a new one. 

From L. quiescens, pr.p. of quiescere, from quies "rest, quiet."  prominence. 

Zabâné prominence; âramidé "quiescent, reposed, rested," from âramidan "to reste, repose," related to 
ârâm "quiet" (Mid.Pers. râm "peace," râmenidan "to give peace, pleasure," râmišn "peace, pleasure" 
(Mod.Pers. râmiš), Av. ram- "to stay, rest;" cf. Skt. ram- "to stop, stand still, rest, become appeased;" Gk. 
erema "quietly, gently;" Goth. rimis "rest;" Lith. rãmas "rest"). 

quiet Sun 
  )  	    
xoršid-e ârâm 
 
Fr.: Soleil calme    

The Sun when the 11-year cycle of activity is at a minimum. 

Quiet, M.E., from from O.Fr. quiete, from L. quies (genitive quietis) "rest, quiet;"  sun. 
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Xoršid  sun; ârâm "quiet, rest, tranquility,"  Mid.Pers. râm "peace," râmenidan "to give peace, pleasure," 
râmišn "peace, pleasure" (Mod.Pers. râmiš), Av. ram- "to stay, rest;" cf. Skt. ram- "to stop, stand still, 
rest, become appeased;" Gk. erema "quietly, gently;" Goth. rimis "rest;" Lith. rãmas "rest." 

quintessence 
  
	
    
panjomin gowhar (#) 
 
Fr.: quintessence    

In cosmology, a hypothetical new element, distinct from any normal matter (either baryonic or not) or 
radiation, intended to explain the observed ever accelerating behavior of the Universe. Quintessence can 
have several types and differs from the cosmological constant in that it can vary in space and time. In 
modern physics, the four known elements are the baryons (proton, neutron, etc.), the leptons (neutrinos, 
electrons, etc.), the photon, and the hypothetical non-baryonic matter, which is thought to be 80% of the 
total matter in the Universe. 

Literally  "fifth  essence," from M.Fr. quinte essence, from M.L. quinta essentia, from L. quinta, fem. of 
quintus "fifth,"  from quinque "five,"  cognate with Pers. panj  five + essentia "being, essence," from esse 
"being; existence" + -entia "-ence." In Aristotelianism,  the fifth  element, distinguished from the four 
earthly elements, was the substance of celestial bodies. Subsequently, quintessence became the purest, 
most highly concentrated form of a nature or essence. 

Panjomin gowhar "fifth  essence," from panjomin "fifth,"  from  panj  five, cognate with L. quinque, + 
gowhar "essence, substance; jewel, pearl, gem," Mid.Pers. gohr "essence, substance; jewel; stock, 
lineage;" cf. Skt. gôtra- "family,  race, lineage, origin." 

quintet 
  
%    
panjtâyé 
 
Fr.: quintette    

Any group of five  things or persons.  Stephan's Quintet. 

From Fr. quintette, from It. quintetto, diminutive  of quinto  "fifth,"  from  L. quintus, related to quinque 
"five"  cognate with Pers. panj five. 

Panjtâyé, from panj  five + tâ "fold,  plait,  ply, part;" Mid.Pers. tâg "piece, part" +  -(y)é nuance suffix. 

quintic equation 
  	   
	$    
hamugeš-e panjomik 
 
Fr.: équation quintique    

An equation containing unknowns of the fifth  power. 

From L. quint(us) "fifth"   +   -ic;    equation. 

Hamugeš equation; panjomân, from panjom "fifth,"   from panj  "five"  + -om "-th" +  -ik  -ic. 

quotient 
      
bahr (#) 
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Fr.: quotient    

The number resulting from the division of one number by another. Also the fractional notation that 
indicates this number. 

From L. quotiens "how many times," from  quot "how many," related to quis "who." 

Bahr "part, portion, share, lot," related to baxš "portion, part, division,"  baxšidan "to divide, distribute, 
grant" (Mid.Pers. baxt "fortune, fate," baxtan, baxšidan "to distrubute, divide;"  Av.  base bag- "to attribute, 
allot, distribute," baxš- "to apportion, divide,  give to," baxta- "what  is alloted (luck, fortune),"  baxdra- 
"part, portion," ba+a- "master, god;" O.Pers. bâji- "tribute, tax;" cf.  Skt. bhaj- "to share, divide, distribute, 
apportion," bhájati "divides,"  bhakta- "alloted;  occupied with; a share; food or a meal, time of eating?" 
pitu-bháj- "enjoying  food;" Gk.  phagein "to eat (to have a share of food)"; PIE base *bhag- "to share out, 
apportion"). 

r-process 
  
  r    
farâravand-e r 
 
Fr.: processus r    

A nucleosynthesis process in which elements heavier than zinc are created through the intense 
bombardment of other elements by neutrons in rapid succession. The essential feature of the r-process is 
the release of great numbers of neutrons in a very short time (less than 100 seconds).  s-process. 

r stands for rapid, since the process entails a succession of rapid neutron captures on iron seed nuclei;  
process. 

R136 
      
R136 
 
Fr.: R136    

The central object of the  30 Doradus nebula in the   Large Magellanic  Cloud. Also  known as HD 
38268, it was thought to be a single star of several thousands  solar masses until  speckle 
interferometry techniques resolved it into a rich and compact star cluster. Recent high-resolution studies 
have shown that R136 contains 39 known O3 stars, which is more than known to be contained in the rest 
of the   Milky Way,   LMC,  and   SMC combined. R136 is a prototype "super star cluster," with an 
estimated mass of 105 solar masses. Its most massive stars are less than 1-2 million yeas old, while its 
lower-mass stars formed 4-5 millions years ago. 

The Radcliffe serial number 136 (Feast et al. 1960, MNRAS 121, 25). 

rad 
      
râd (#) 
 
Fr.: rad    

A unit of energy absorbed from ionizing radiation, equal to 100 ergs per gram, or 0.01 joules per 
kilogram, of irradiated material. 

Shortened form roentgen absorbed dose;  roentgen. 

radar 
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      
râdâr (#) 
 
Fr.: radar    

An emitting/receiving  device in which the echo of a pulse of microwave radiation is used to detect and 
locate distant objects. 

From ra(dio) d(etecting) a(nd) r(anging). 

radial motion 
  
   ..    
jonbeš-e šo'â'i 
 
Fr.: mouvement radial    

A motion away from or  toward a central point or axis. 

  radial;    motion. 

radial velocity 
  %
  ..    
tondâ-ye šo'â'i 
 
Fr.: vitesse radiale    

The component of a three-dimensional velocity vector of an object directed along the line of sight. It is 
measured by examining the Doppler shift of lines in the spectrum of astronomical objects. 

  radial;    velocity. 

radial velocity curve 
  )	   %
  ..    
xam-e tondâ-ye šo'â'i 
 
Fr.: courbe de vitesse radiale    

A curve describing the variation of the radial velocity  of a star, due to the Doppler effect, under the 
gravitational effect of a secondary body (companion or exoplanet). The amplitude of these variations 
depends upon the mass of the secondary and its distance from the star. 

  radial  velocity;   curve. 

radial velocity method 
     %
  ..    
raveš-e tondâ-ye šo'â'i 
 
Fr.: méthode de vitesses radiales    

The technique based on the analysis of the  radial velocity curve, used to detect the presence of an 
invisible secondary around a host star. This method holds the majority of exoplanet discoveries. 

  radial  velocity;   method. 

radian 
  
    

1149
râdiyân (#) 
 
Fr.: radian    

A unit of angular measure; one radian is that angle with an intercepted arc on a circle equal in length to the 
radius of the circle. 

From radi(us) + -an an originally  adj. suffix. 

radiance 
  %	
    
tâbešmandi 
 
Fr.: luminance    

The radiant energy per unit solid angle per unit of projected area of the source. It is usually expressed in 
watt per steradian per square meter. Same as steradiancy . 

From radia(nt) + -ance a noun suffix. 

Tâbešmandi, noun from tâbešmand "possessing radiation," from tâbeš radiation + -mand a suffix 
denoting possession; Mid.Pers. -ômand suffix forming adjectives of quality. 

radiant 
  %%$ 

    
tâb târak, nur bârân 
 
Fr.: radiant    

The point in the sky from which meteors in a meteor shower appear to radiate or come. 

M.E., from M.Fr.  radiant, from  L. radiantem (nominative  radians) "shining,"  pr.p. of radiare "to  shine, 
radiate,"   radiation. 

Tab târak, from tâb "light,  radiation,"    radiation + târak  "top, the point of a spear;" nur bârân "rain of 
light," from  nur  light  + bârân  rain. 

radiant energy 
  $  %    
kâruž-e tâbeši 
 
Fr.: énergie radiative    

The energy that is transmitted in the form of radiation, in particular as electromagnetic radiation. 

  radiant;    energy. 

radiant flux 
    %    
šâr-e tâbeši (#) 
 
Fr.: flux  radiatif    

Rate of flow of energy as   radiation. 

  radiant;    flux. 
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radiant intensity 
  %
  %    
dartanuyi-ye tâbeši 
 
Fr.: intensité de rayonnement    

A measure of the amount of radiation emitted from a point expressed as the radiant flux per unit solid 
angle leaving this source. 

  radiant;    intensity. 

radiate (v.) 
  %
    
tâbidan (#) 
 
Fr.: rayonner    

To send out  energy, such as  heat or   light,  in the form of    rays or   waves. 

From L. radiat(us), p.p. of  radiare "to shine, to beam" + -ate verbal suffix. 

Tâbidan, variants tâftan "to shine," tafsidan "to become hot;" Mid.Pers. tâftan "to  heat, burn, shine;" 
taftan "to become hot;" Parthian t'b "to shine;" Av.  tp-, taf- "to warm up, heat," tafsat "became hot," 
tpaiieiti "to create warmth;" cf. Skt. tap- "to  heat, be/become hot; to spoil, injure, damage; to suffer," 
tapati "burns;" L.  tepere "to be warm," tepidus "warm;" PIE base *tep- "to be warm." 

radiation 
  %    
tâbeš (#) 
 
Fr.: radiation,  rayonnement    

The emission of any  rays,    waves, or  particles  from a source; usually applied to the  emission 
of   electromagnetic energy. 

Verbal noun of   radiate (v.). 

radiation belt 
  $	 
  % ~ %    
kamarband-e tâbeš (#), ~ tâbeši (#) 
 
Fr.: ceinture de radiations    

A ring-shaped region in the   magnetosphere of a planet in which charged particles are trapped by the 
planet's magnetic field. The radiation belts surrounding Earth are known as the  Van Allen belts. 

  radiation;    belt. 

radiation damping 
  	  %    
mirâyi-e tâbeši 
 
Fr.: amortissement par rayonnement    

Damping of a system which loses energy by  electromagnetic radiation. 
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  radiation;    damping. 

radiation era 
  
  %    
dowrân-e tâbeš 
 
Fr.: ère du rayonnement    

The epoch in the history of the Universe, lasting from the   Big Bang until about 400,000 years later, 
when the temperature had dropped to 109 K and the rate of electron-positron  pair annihilation 
exceeded the rate of their production, leaving radiation the dominant constituent of the Universe. The 
radiation era was followed by the   matter era. 

  radiation;    era. 

radiation field 
  	
  %    
meydân-e tâbeš 
 
Fr.: champ de rayonnement    

1) The portion of an   electromagnetic field outside the   induction field  where there is a power flow of 
both magnetic and electric components in a well-defined relationship.  
2) A global ionizing  radiation in the interstellar medium provided by various sources all together. 

  radiation;    field. 

radiation length 
    %    
derâzâ-ye tâbeš 
 
Fr.: longueur de rayonnement    

The mean distance traveled by a photon or particle in a given medium before its energy is reduced by a 
factor e due to its interaction with matter. 

  radiation;    length. 

radiation pressure 
    %    
fešâr-e tâbeš 
 
Fr.: pression de radiation    

The   momentum carried by photons to a surface exposed to  electromagnetic radiation. Radiation 
pressure is doubled if the radiation is reflected rather than absorbed. 

  radiation;    pressure. 

radiation sickness 
  	  %    
bimâri-ye tâbeši 
 
Fr.: mal des rayons    
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An illness resulting from excessive exposure to ionizing radiation. The earliest symptoms are nausea, 
vomiting, and diarrhea, which may be followed by loss of hair, hemorrhage, inflammation of  the mouth 
and throat, and general loss of energy. 

  radiation;  sickness, M.E. siknesse, seknesse; O.E. socnesse, from seoc + suffix -ness. 

Bimâri "sickness, infirmity,  disease," from bimâr "sick,  infirm,  afflicted;"  Mid.Pers. vêmâr "sick, ill;" 
maybe by corruption of Proto-Iranian *amavay-bara- "bearing illness;" cf.  Av. amavay- "pain, 
suffering, affliction;"  Skt. ámv- "pain, grief, distress" + *bara- "bearing;" cf. Av. bar-  "to bear, carry;" 
Mod.Pers. bar-, bordan "to bear, carry, lead." Alternatively,  from *vi-mar-,  prefixed *mar-  "to  die;" cf. 
Av. mar- "to  die;" Mod.Pers. mir-, mordan "to  die;" Skt. mar- "to  die;" cognate with Gk. emorten "died;" 
L. morior  "to die;" tâbeši related to tâbeš radiation. 

radiation spectrum 
  
  %    
binâb-e tâbeš 
 
Fr.: spectre de rayonnement    

The components of radiation arranged in order of their wavelengths, frequencies, or quantum energies. For 
particle radiation they are arranged in order of their kinetic energies. 

  radiation;    spectrum. 

radiation temperature 
  	  %    
damâ-ye tâbeš 
 
Fr.: température de rayonnement    

The temperature of a source calculated assuming that it behaves as a  blackbody that radiates with the 
same intensity at the same frequency. Compared to the  effective temperature, the radiation temperature 
is measured over a narrow region of the  electromagnetic spectrum. 

  radiation;    temperature. 

radiation-driven mass loss 
  %%  	      %    
dastraft-e jerm az râh-e bâd-e tâbeši 
 
Fr.: perte de masse par vent radiatif    

The   mass loss experienced by a  massive star due to the effect of  radiation-driven wind. 

  radiation;  driven, p.p. of   drive (v.);    mass loss. 

Dastraft-e jerm  mass loss; az râh-e "through, by;" bâd  wind; tâbeši of or pertaining to tâbeš 
radiation. 

radiation-driven wind 
    %    
bâd-e tâbeši 
 
Fr.: vent radiatif    
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The loss of matter from the   photosphere due to the acceleration imparted to the outer layers of the star 
by photons created inside the star. The coupling between radiation and matter creates a radiative 
acceleration that may exceed the  gravity. This mechanism is particularly important in    massive stars, 
since the luminosity is high and therefore the number of energetic ultraviolet photons important. 

  radiation;  driven, p.p. of   drive (v.);    wind. 

Bâd  wind; tâbeši, adj. of tâbeš  radiation. 

radiative 
  %    
tâbeši (#) 
 
Fr.: radiatif    

Of or pertaining to radiation. 

Adjective of    radiation. 

radiative braking 
  $
-)   %    
kondcarxi-e tâbeši 
 
Fr.: freinage radiatif    

The slowing down of a star's rotation due to radiative momentum transfer caused by emission of 
electromagnetic radiation. 

  radiative; braking,  noun of brake, from O.Du. braeke "flax  brake," from breken "to break." 

Kondcarxi "turning  slowly,"  from kond "slow"  + carxi, from  carxidan  rotate (v.);  tâbeši  radiative. 

radiative capture 
  v_(  % 
  ~    
gir-oft-e tâbeši, gir-andâzi-ye ~ 
 
Fr.: capture radiative    

Capture of a free electron by an ion with the subsequent emission of photons; also called  radiative 
recombination. 

  radiative;    capture. 

radiative collision 
  	$    %    
hamkubeš-e tâbeši 
 
Fr.: collision  radiative    

A collision  between charged particles in which part of the kinetic energy is converted into electromagnetic 
radiation. 

  radiative;    collision. 

radiative cooling 
     %    
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serdeš-e tâbeši 
 
Fr.: refroidissement radiatif    

The process by which temperature decreases due to an excess of emitted radiation over absorbed radiation. 

  radiative;    cooling. 

radiative diffusion 
  )   %    
paxš-e tâbeši 
 
Fr.: diffusion  radiative    

A process of  radiative  transfer in  which photons are repeatedly absorbed and re-emitted by matter 
particles. 

  radiative;    diffusion. 

radiative equilibrium 
  %	
  %    
tarâzmandi-ye tâbeši 
 
Fr.: équilibre  radiatif    

The balance between radiative emission and radiative absorption in a specified system. 

  radiative;    equilibrium. 

radiative flux 
    %    
šârr-e tâbeši 
 
Fr.: flux  radiatif    

The radiative energy per unit time and unit area. 

  radiative;    flux. 

radiative heating 
  	  %    
garmâyeš-e tâbeši 
 
Fr.: chauffage radiatif    

The process by which temperature increases due to an excess of absorbed radiation over emitted radiation. 

  radiative;    heating. 

radiative recombination 
  	  %    
bâzmiyâzeš-e tâbeši 
 
Fr.: recombinaison radiative    
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The process by which an ionized atom binds a free electron in a  plasma to produce a new atomic state 
with the subsequent radiation of photons. 

  radiative;    recombination. 

radiative transfer 
  !X  % ~ %    
tarâvaž-e tâbeš, ~ tâbeši 
 
Fr.: transfer  radiatif, ~ de rayonnement    

The process by which the electromagnetic radiation passes through a medium that may contain any 
combination of scatterers, absorbers, and emitters. 

  radiative;    transfer. 

radiative transfer equation 
  	   !X  %    
hamugeš-e tarâvaž-e tâbeš 
 
Fr.: équation de transfer radiatif,  ~ ~ de rayonnement    

The equation that describes the  radiative transfer. 

  radiative;    transfer;   equation. 

radiative transition 
  %  %    
tarâšod-e tâbeši 
 
Fr.: transition  radiative    

A transition between two states of an atomic or molecular entity, the energy difference being emitted or 
absorbed as photons. 

  radiative;    transition. 

radiative zone 
  
  %    
zonâr-e tâbeši 
 
Fr.: zone radiative    

The region of a star in which the energy generated by  nuclear fusion in the core is transferred outwards 
by   electromagnetic radiation and not by   convection. Such zones occur in the interior of low-mass 
stars, like the Sun, and the envelopes of  massive star. The radiative zone of the Sun starts at the edge of 
the core of the Sun, about 0.2 solar radii, and extends up to about 0.7 radii, just below the  convective 
zone. 

  radiative;    zone. 

radio 
  ) 
)  D) %     
1); 2) râdio; 3) partow, râdio 
 
Fr.: radio    
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1) An apparatus for receiving or transmitting radio broadcasts.  
2) Pertaining to the radio waves of the electromagnetic radiation.  
3) As a prefix, indicating radiation  or radioactivity. 

1); 2) Short from radiophone and radio-telegraphy.  
3) Combining form of    radiation. 

Râdio, loan from Fr., as above; partow ray. 

radio astronomy 
  -)%
 )%
      
râdio axtaršenâsi, axtaršenâsi-ye râdioi 
 
Fr.: radio  astronomie    

The branch of astronomy that deals with the study of the Universe by means of radio waves. 

  radio;    astronomy. 

radio burst 
  $      
belk-e râdio-yi 
 
Fr.: sursaut radio    

A burst of emission in the radio frequencies of the electromagnetic spectrum. 

  radio;    burst. 

radio continuum emission 
      %      
gosil-e peyvastâr-e râdio-yi 
 
Fr.: émission de continuum radio    

A   continuum emission with frequencies in the radio range of the electromagnetic spectrum. 

  radio;    continuum;   emission. 

radio counterpart 
  	%      
hamtâ-ye râdio-yi 
 
Fr.: contrepartie  radio    

The representation of an object in radio wavelengths while it has emission in other parts of the 
electromagnetic spectrum. 

  radio; counterpart,  from O.Fr. contrepartie, from  contre "facing, opposite,"    counter-, + partie 
"copy of a person or thing," originally  feminine p.p. of partir  "to  divide." 

Hamtâ "counterpart, resembling, equal," from ham- "together, with; same, equally, even" (Mid.Pers. ham-, 
like L. com- and Gk. syn- with neither of which  it is cognate. O.Pers./Av. ham-, Skt. sam-; also 
O.Pers./Av. hama- "one and the same;" Skt. sama-; Gk. homos-; originally identical with PIE numeral 
*sam- "one," from *som-.  The Av. ham- appears in various forms: han- (before gutturals, palatals, dentals) 
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and also hem-, hen-) + tâ "fold, plait, ply; piece, part," also a multiplicative  suffix; Mid.Pers. tâg "piece, 
part;"   radio. 

radio flux 
        
šârr-e râdioyi 
 
Fr.: flux  radio    

Total radiation in radio wavelengths going out from the 2Q solid angles of a hemisphere.  flux. 

  radio;    flux. 

radio flux density 
  -        
cagâli-ye šârr-e râdioyi 
 
Fr.: densité de flux radio    

The flux of radio waves that falls on a detector per unit surface area of the detector per unit bandwidth of 
the radiation per unit time. The unit is   jansky. 

  radio;    flux;   density. 

radio galaxy 
  -$$
 $$
      
râdio kahkešân, kahkešân-e râdioyi 
 
Fr.: radiogalaxie    

A galaxy that is extremely luminous at radio wavelengths. 

  radio;    galaxy. 

radio interferometer 
  


       
andarzanešsanj-e râdioyi 
 
Fr.: interféromètre  radio    

An   interferometer designed for radio frequencies. 

  radio;    interferometer. 

radio jet 
  -
>@ 
>@      
radio-ešân, -ešân-e râdioyi 
 
Fr.: jet radio    

An   astrophysical jet appearing in the radio wavelengths of the electromagnetic spectrum. 

  radio;    jet. 

radio lobe 
        
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lâpe-ye râdioyi 
 
Fr.: lobe radio    

An extended region of diffuse radio emission, often dumbbell shaped, that sourrounds a radio galaxy. 

  radio;    lobe. 

radio noise 
  
       
nufe-ye râdioyi (#) 
 
Fr.: bruit  radio    

The electromagnetic noise at radio wavelengths. 

  radio +   noise. 

radio recombination line 
  )"   	      
xatt-e bâzmiyâzeš-e râdioyi 
 
Fr.: raie  de recombinaison radio    

A   recombination line  whose wavelength lies in the radio range of the electromagnetic spectrum. Radio 
recombination lines are the result of electronic transitions between high energy levels (n > 50) in an atom 
or ion. 

  radio;    recombination line. 

radio source 
  -)
 )
      
râdio-xan, xan-e râdioyi 
 
Fr.: radio  source, source radio    

A point or small portion  of the sky giving stronger radio emission than the sky in its vicinity. 

  radio;    source. 

radio star 
  -% %      
râdio setâré, setâre-ye râdioyi 
 
Fr.: étoile radio    

A star which is a source of emission at radio frequencies. Radio stars include pulsars, flare stars, binary 
star systems in which mass is transferred from one component to the other, and some X-ray stars. 

  radio;    star. 

radio storm 
  %
      
tufân-e radioyi (#) 
 
Fr.: orage radio    
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Strong radio frequency radiation from the Sun, occurring in association with eruptions of solar flares or 
other causes of solar activity. 

  radio;    storm. 

radio Sun 
  )      
xoršid-e râdioyi (#) 
 
Fr.: Soleil radio    

The image of the Sun obtained from its electromagnatic radiation in radio frequencies. The apparent size 
of the radio Sun depends of the frequency of the signal, since different radio frequencies originate from 
various atmospheric layers of the Sun. 

  radio;    sun. 

radio telescope 
  -%$  %$           
râdio-teleskop (#), teleskop-e râdioyi (#) 
 
Fr.: radio  télescope    

A telescope whose receiver is sensitive to radio waves. 

  radio;    telescope. 

radio waves 
  	      
mowjhâ-ye râdioyi (#) 
 
Fr.: ondes radio    

Electromagnetic radiation with the longest wavelengths (and lowest energies), ranging from 0.3 mm to 
several kilometers. They form a very broad category, which includes the submillimeter (with a wavelength 
of 0.3 - 1 mm) and microwave regions (1 mm - several cm). 

  radio;    wave. 

radio window 
  
      
rowzane-ye râdioyi (#) 
 
Fr.: fenêtre radio    

A range of electromagnetic radiation in the radio frequencies to which the Earth's atmosphere is 
transparent. 

  radio;    window. 

radio-loud quasar 
  $     )
    
kuâsâr-e râdioyi-ye xorušân 
 
Fr.: quasar puissant en radio    
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A quasar that has the same charactersitics as a  radio-quiet quasar with the addition of having strong 
radio emissions. 

  radio; loud, from  O.E. hlud "making noise;"  cf. M.Du. luut,  Du. luid, O.H.G.  hlut, Ger. laut "loud;"   
quasar. 

Kuâsâr  quasar; râdioyi,  adj. of   radio;  xorušân "shouting aloud, roaring," from xorušidan "to  shout, 
cry aloud, roar;" Mid.Pers. xrôšitan "to  shout." 

radio-quiet quasar 
  $     	    
kuâsâr-e râdioi-ye ârâm 
 
Fr.: quasar faible  en radio    

A type of quasar with weak radio emission. These types of quasars have strong emissions in both the 
optical and X-ray spectra. Within the optical spectrum, both broad and narrow emission lines are present. 
Their host is usually an elliptical galaxy, but less commonly, it might  be a spiral.  radio-load  quasar. 

  radio; quiet, M.E.,  from O.Fr. quiete, from L.  quies (genitive quietis) "rest, quiet;"   quasar. 

Kuâsâr  quasar;   radio;  ârâm "quiet (Mid.Pers. râm "peace," râmenidan "to give  peace, pleasure," 
râmišn "peace, pleasure;" Av. ram- "to stay, rest;" cf. Skt. ram- "to stop, stand still, rest, become 
appeased;" Gk. erema "quietly, gently;" Goth. rimis "rest;"  Lith. rãmas "rest"). 

radioactive 
  %-    
partow-žirâ 
 
Fr.: radioactive    

Possessing, or pertaining to, radioactivity. 

  radio +   active. 

radioactive dating 
  
    %-    
sen yâbi-ye partow-žirâ 
 
Fr.: datation  radioactive    

The age of an object determined from the radioactive decay of its constituting material.  radiocarbon 
dating. 

  radioactive;   dating. 

radioactive decay 
  %  %-    
tabâhi-ye partow-žirâ 
 
Fr.: désintégration radioactive    

Spontaneous emission by a nucleus of photons or particles. 

  radioactive;   decay. 
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radioactive isotope 
  %  %-    
izotop-e partow-žirâ 
 
Fr.: isotope radioactif    

A nuclide that is radioactive. 

  radioactive;   isotope. 

radioactive waste 
  )  %-    
âxâl-e partow-žirâ 
 
Fr.: déchets radioactifs    

The radioactive by-products from the operation of a nuclear reactor or from the reprocessing of depleted 
nuclear fuel. Also known as nuclear waste. 

  radioactive;   waste. 

radioactivity 
  %- %-
    
partow-žirâyi, partow-žirandegi 
 
Fr.: radioactivité    

The spontaneous disintegration of certain atomic nuclei, which is accompanied by the emission of either 
/-  or 2- particles and/or a + rays. 

  radio;    activity. 

radiocarbon dating 
  
    %$
    
senn yâbi-ye partow-karboni 
 
Fr.: datation  au radiocarbone    

A radioactive dating technique, applied to organic materials, which measures the content of the radioactive 
isotope of carbon 14C. The radioactive carbon isotopes created by the impact of cosmic rays with the 
nitrogen atoms of the atmosphere find their way, via carbon dioxide and photosynthesis, into living 
material. When an organic material dies it ceases to acquire further 14C atoms, and its 14C fraction declines 
at a fixed exponential rate due to the radioactive decay of 14C. Comparing the remaining 14C fraction of a 
sample to that expected from atmospheric 14C allows the age of the sample to be estimated. 

Radiocarbon,   radio;    carbon;   dating. 

radioelement 
  %-
    
partow bonpâr 
 
Fr.: radioélément    

An element, such as uranium, whose isotopes are all radioactive. 

  radio;    element. 
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radiography 
  %
    
partow-negâri (#) 
 
Fr.: radiographie    

The process of producing an image on a sensitive surface by radiation such as X-rays or gamma rays 
passing through an object. 

  radio +   -graphy. 

radioisotope 
  %-%    
partow-izotop 
 
Fr.: radioisotope    

A synonym for radionuclide. 

  radio;    isotope. 

radiology 
  %
    
partowšenâsi (#) 
 
Fr.: radiologie    

The study and use of radiation and radioactive substances for the treatment of diseases. 

  radio; +    -logy. 

radiolysis 
  %    
partowlas 
 
Fr.: radiolyse    

The dissociation of molecules by radiation, for example in a reactor core, when the water used for cooling 
breaks down into hydrogen and oxygen. 

From   radio + -lysis a combining  form denoting "breaking down, loosening, decomposition,"  
analysis. 

radiometer 
  %
    
tâbeš-sanj (#) 
 
Fr.: radiomètre    

An instrument that measures the intensity of radiant energy. 

  radio;    -meter. 

radiometric dating 
  
    %
$ ~ %
    
senn yâbi-ye tâbeš-sanjik, ~ tâbeš-sanji 
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Fr.: datation  radiométrique    

A dating method that uses measurements of certain radioactive isotopes to calculate the ages in years 
(absolute age) of rocks and minerals. 

  radiometer;   dating. 

radiometry 
  %
    
tâbeš- sanji (#) 
 
Fr.: radiométrie    

The detection and measurement of radiant energy, either as separate wavelengths or integrated over a 
broad wavelength band, and the interaction of radiation with matter in such ways as absorption, reflection, 
and emission. 

  radio +   -metry. 

Tâbeš-sanji, from tâbešradiation  + -sanj  -metry. 

radionuclide 
  %-%    
partow-hastevâr 
 
Fr.: radionucléide    

A radioactive   nuclide. 

  radio +   nuclide. 

radiosonde 
  -	
    
râdio gomâné 
 
Fr.: sonde radio    

A meteorological instrument that is carried aloft by a balloon to measure and send back information on 
atmospheric temperature, pressure, and humidity via radio to a ground receiving system. 

  radio + sonde, from Fr. sonde "sounding line." 

  radio; gomâné "a probe, a shaft sunk in order to ascertain the depth of the water when making a 
subterraneous canal," from Proto-Iranian *vi-m-, from vi- "apart, away from, out" (cf. Av.  vi-; O.Pers. 
viy- "apart, away;" Skt. vi- "apart, asunder, away, out;" L. vitare "to  avoid, turn aside") + m- "to measure" 
(cf. O.Pers./Av. m(y)- "to measure;" Mod.Pers. mâ/mun/mân "measure," as in Pers. terms âzmâ- "to test;" 
pirâmun "perimeter,"  âzmun "test, trial,"  peymân "measuring, agreement," peymâné "a measure; a cup, 
bowl;" PIE base *me- "to measure;" cf. Skt. mati "measures," matra- "measure;" Gk. metron "measure;" 
L. metrum). 

radium 
  	    
râdiom (#) 
 
Fr.: radium    
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A radioactive metallic chemical element; symbol Ra. Atomic  number 88; atomic weight 226.0254; 
melting point 700°C; boiling  point 1,140°C. Discovered in 1898 by Marie  Sklodowska Curie in an ore of 
pitchblende. In 1911 Curie and André Debierne successfully isolated radium by electrolysis. 

N.L., from L.  rad(ius)"  ray, beam"   radius + -ium a noun suffix. 

radius 
  ..    
šo'â' (#) 
 
Fr.: rayon    

Of a circle, any straight line segment extending from the center to a point on the circumference.  
Of a sphere, any straight line segment extending from the center to a point on the surface.  
Of a regular polygon, the radius of the circle circumscribed about the polygon. 

From L. radius "staff,  spoke of a wheel, beam of light," of unknown origin. 

Šo'â', loan from Ar. 

radius vector 
    ..    
bordâr-e šo'â'i (#) 
 
Fr.: rayon vecteur    

Math.: In a system of polar or spherical coordinates, a line joining a point to the origin.  
Astro.: A line drawn from  a central body to a satellite object in any position in its orbit. 

  radius;   vector. 

radix 
      
pâyé (#) 
 
Fr.: base    

The base of a number system; thus 2 is the radix of the binary system, 10 the radix of the decimal system, 
12 the radix of the duodecimal system. 

From L. radix "root;"  akin to Gk.  rhiza "root;"  cf. O.N. rot  "root," O.E. wyrt  "plant, herb;" E. radish. 

Pâyé "basis, foundation; step," from pâ "foot, step" (from Mid.Pers. pâd, pây; Av.  pad- "foot;"  cf. Skt. 
pat; Gk. pos, genitive podos; L. pes, genitive pedis; P.Gmc. *fot; E. foot; Ger. Fuss; Fr. pied; PIE *pod-
/*ped-). 

radon 
  
    
râdon (#) 
 
Fr.: radon    

A gaseous radioactive chemical element; symbol Rn. Atomic number 86; mass number of most stable 
isotope 222; melting point about -71°C; boiling point  -61.8°C. Radon was discovered in 1900 by the 
German chemist Friedrich Ernst Dorn and it was first isolated in 1910 by the Scottish chemist William 
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Ramsay and the English chemist Robert Whytlaw-Gray. The longest half-life associated with this unstable 
element is 3.8 day. 

The name indicates its origin from   radium. It  had first been called radium emanation or just emanation 
(with chemical symbol Em) because it was a decay product of radium. Ramsay subsequently suggested 
the name "niton" (with chemical symbol Nt),  which means "shining" in Latin.  It was finally  changed to 
radon in 1923. 

rain 
  
    
bârân (#) 
 
Fr.: pluie    

Water that is condensed from the aqueous vapor in the atmosphere and falls to earth in drops greater than 
0.5 mm in diameter. 

M.E. rein; O.E. regn; cf.  O.S. regan, O.N. regn; M.Du. reghen, Ger. Regen; P.Gmc. *regna-. 

Bârân, from bâridan "to  rain;" Mid.Pers. vârân  "rain," vâritan  "to rain;"  Av. vr- "rain; to rain;"  cf. Skt. 
vr- "rain, water; to rain;" L. urinari   "to plunge under water, to dive;" Gk. ourein "to  urinate;" PIE base 
*uer- "water, rain, river." 

rain and snow mixed 
      
šaliv 
 
Fr.: mélange de pluie et de neige    

A precipitation consisting of rain  and partially melted snow. It usually occurs when the temperature of the 
air layer near the ground is slightly above freezing. Called sleet in British English speaking countries, but 
not in the United States where the term has a different meaning in meteorology. 

  rain;    snow;   mix (v.). 

Šaliv, of dialectal origin, Kurd.  šalêwa "rain and snow mixed," Aftari  šelâp, Qasrâni šelâb with the same 
meaning, Tabari šalâb "strong cloudburst." The first element šal, šel, šor, šâr, âbšâr, šâridan "to flow." 
The second element iv, êw, âp, âb water. 

rain cloud 
  $    
zafâk 
 
Fr.: nuage de pluie    

Any cloud from  which rain falls. 

  rain;    cloud. 

Zafâk "rain cloud" (Dehxodâ); Mid.Pers. zafâ. 

rainbow 
  

$	   
    
rangin kamân (#) 
 
Fr.: arc-en-ciel    
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A color effect produced by the refraction and internal reflection of sunlight  in minute droplets of water in 
the air. The effect is visible only when the observer has his back to the Sun. 

From   rain +    bow, from M.E. bowe; O.E. boga "archery bow, arch, rainbow." 

Rangin kamân, literally "colored bow,"  from rangin  "colored," from  rang  color  + kamân "bow, arc" 
from Mid.Pers. kamân, related to xam "curve," cf. Breton kamm "curved, bent," Gk. kampe "a corner, a 
joint," L.  campus "a field," Lith.  kampus "corner," PIE *kamb- "to bend, crook." 

rainfall 
      
bâreš (#) 
 
Fr.: précipitation    

The total liquid product of precipitation  or condensation from the atmosphere, as received and measured 
in a rain gauge. 

  rain +    fall. 

Bâreš verbal noun of bâridan "to rain," bâridan  "to rain;"  Mid.Pers. vârân "rain,"  vâritan "to rain;"  Av. 
vr- "rain; to rain;" cf. Skt. vr- "rain, water; to rain;"  L. urinari  "to  plunge under water, to dive;" Gk. 
ourein "to urinate;" PIE base *uer- "water, rain,  river." 

rake 
  $    
varkeš (#) 
 
Fr.: inclinaison    

General: Slope or inclination away from the perpendicular or the horizontal; departure from a reference 
base.  
Aeronautics: The angle measured between the tip edge of an aircraft or missile wing or other lifting 
surface and the plane of symmetry.  
Geology: The inclination of an ore shoot, or other linear geologic structure, from the horizontal, as 
measured in the plane of the associated veins, faults, or foliation. 

Rake, etymology unknown. 

Varkeš "slope" in Gilaki  dialect. It can also be literally interpreted as "departure from a surface, a side, 
depart away" from var, variant bar, "side, surface" + keš present stem of kešidan "to pull, drag." 

ram pressure 
    #-    
fešâr-e qucvâr 
 
Fr.: pression dynamique    

The pressure exterted on a body moving through a fluid medium. For example, a meteor traveling through 
the Earth's atmosphere produces a shock wave generated by the extremely rapid compression of air in 
front of the meteoroid. It is primarily  this ram pressure (rather than friction) that heats the air which in turn 
heats the meteoroid as it flows around the meteoroid. The ram pressure increases with velocity. 

M.E. ram, from O.E. ramm "male sheep," also "battering ram," earlier rom "male sheep," a W.Gmc. word 
of unknown origin (cf.  M.L.G.,  M.Du., Du., O.H.G.  ram). The verb meaning "to beat with a heavy 
implement" is first recorded c.1330;   pressure. 
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Fešâr  pressure; quc "ram, horned male sheep," loan from Turkish; -vâr a suffix meaning "resembling, 
like" (from  Mid.Pers. -wâr; Av.  -vara, -var;  cf. Skt. -vara). 

Raman effect 
  C   	
    
oskar-e Raman 
 
Fr.: effet Raman    

Same as  Raman scattering. 

Named after the Indian physicist Sir Chandrasekhara Venkata Raman (1888-1970), who discovered the 
effect; recipient of the 1930 Nobel Prize in Physics;   effect. 

Raman scattering 
  $
  	
    
parâkaneš-e Raman (#) 
 
Fr.: diffusion  Raman    

The scattering of monochromatic light (visible or ultraviolet)  by molecules in which  the scattered light 
differs in wavelength from the incident light.  It is caused by the light's interaction with the vibrational  or 
rotational energy of the medium's scattering molecules. 

  Raman effect;  scattering. 

Ramsden disk 
    	
 $  ~    
gerde-ye Ramsden, disk-e ~ (#) 
 
Fr.: disque de Ramsden    

The small circular patch of light visible  in the back focal plane of an eyepiece. 

Named after Jesse Ramsden (1735-1800), English maker of astronomical instruments;  disk. 

Ramsden eyepiece 
  -	   	
    
cešmi-ye Ramsden (#) 
 
Fr.: oculaire  de Ramsden    

An eyepiece consisting of two planoconvex lenses of the same focal length, placed with the convex sides 
facing each other and with a separation between the lenses of about two-thirds of the focal length of each. 

Named after Jesse Ramsden (1735-1800), English maker of astronomical instruments;  eyepiece. 

random 
  $%    
kâturé (#) 
 
Fr.: aléatoire,  au hasard    

General: Made or occurring without a definite pattern, plan, or system; haphazard arrangement as if due to 
pure chance.  
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Statistics: Of or characterizing a process of selection in which each item of a population has an equal 
probability of  being chosen. 

M.E. raundon, random "impetuosity,  speed," from O.Fr. randon "rush, disorder, impetuosity," from 
randir "to  run fast." 

Kâturé "dazzled, confused," variants katré "disorderly; babble, meaningless or incoherent speech," katreyi 
"disorderly, at random." 

random access memeory (RAM) 
  	!  %  $%    
barm bâ dastrasi-ye kâtruré 
 
Fr.: mémoire à accès aléatoire    

In computer technique, a configuration of memory cells that hold data for processing by a central 
processing unit (CPU). The term random derives from the fact that the CPU can retrieve data from any 
individual location,  or address, within RAM. 

  random;   access;  memory. 

random error 
  
  $%    
irang-e kâturé 
 
Fr.: erreur  fortuite    

The fluctuating part of the overall error that varies from measurement to measurement. Normally, the 
random error is defined as the deviation of the total error from its mean value; opposite of  systematic 
error. 

  random;   error. 

random experiments 
  	  $%    
âzmâyešhâ-ye kâturé (#) 
 
Fr.: expériences aléatoires    

Statistics: Experiments in which results will  not be essentially the same even though conditions may be 
nearly identical. 

  random;   experiment. 

random noise 
  
   $%    
nufe-ye kâture 
 
Fr.: bruit  aléatoire    

Unpredictable noise comprising large numbers of frequent, transient impulses occurring at statistically 
random time intervals. Thermal noise is a form of random noise. 

  random;   noise. 

random sample 
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	 

    $%    
nemungân-e kâturé 
 
Fr.: échantillon  aléatoire    

A sample selected at random from a population. 

  random;   sample. 

random structure 
  )%  $%    
sâxtâr-e kâturé 
 
Fr.: structure aléatoire    

Crystalline arrangement in which equivalent positions are not necessarily occupied by atoms of a single 
kind. 

  random;   structure. 

random variable 
  %
  $%    
vartande-ye kâturé 
 
Fr.: variable  aléatoire    

A quantity that takes different real values as a result of the outcomes of a random event or experiment 
involving  specified probabilities. 

  random;   variable. 

random walk 
      $%    
puyeš-e kâturé 
 
Fr.: marche aléatoire, ~ au hasard    

The trajectory consisting of a series of successive moves in which the direction and size of each move is 
randomly determined. 

  random; walk, M.E. walken, O.E. wealcan "to toss, roll,"  from P.Gmc. *welk-  (cf. O.N. valka "to  drag 
about," Dan. valke "to full,"  M.Du. walken "to  knead, press, full," O.H.G. walchan "to knead," Ger. 
walken "to full  (cloth)"). 

Puyeš verbal noun of puyidan "to run, trot; wander," from Mid.Pers. pôy-, pwd- "to run;"  cf. Gk. speudein 
"to hasten;" Lith. spudinti;  kâruré  random. 

randomization 
  $%    
kâtureš (#) 
 
Fr.: aléation    

Arrangement of data in such a way as to simulate chance occurrence. 

Verbal noun of   randomiz (v.). 
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randomize (v.) 
  $%
    
kâturidan (#) 
 
Fr.: répartir  au hasard    

To arrange or select in a random manner in order to reduce bias and interference caused by irrelevant 
variables. 

Verbal form of    random. 

randomness 
  $%    
kâturegi (#) 
 
Fr.: hasard    

The property of being random. 

State, condition noun of   random. 

range 
  )  
) D) %    
1) bord; (#) 2), 3) gostaré (#) 
 
Fr.: 1) portée; 2), 3)  étendue    

1) Physics: The maximum distance a projectile travels.  
2) Math.: The set of all values that can be represented by a given variable or function in a specific 
mathematical statement.  
Statistics: The interval between the largest and smallest values in a statistical distribution. 

M.E., from O.Fr. range "range, rank," from  rangier "to  place in a row, arrange," from reng "row, line." 

1) Bord past stem of bordan "to carry, transport" (Mid.Pers. burdan, O.Pers./Av. bar- "to  bear, carry," 
barre "to bear (infinitive)," Skt. bharati "he carries," Gk. pherein,  L. fero "to carry;"  PIE base *bher- 
"to carry").  
2) Gostaré, from gostar, gostardan "to expand; to spread; to diffuse" (Mid.Pers. wistardan "to extend; to 
spread;" Proto-Iranian *ui.star-; Av.  vi- "apart, away from, out"  (O.Pers. viy- "apart, away;" cf. Skt. vi- 
"apart, asunder, away, out;" L. vitare "to avoid, turn aside") + Av.  star- "to spread," starati "spreads;" cf. 
Skt. star- "to spread out, extend, strew," strnati "spreads;" Gk. stornumi "I spread out," strotos "spread, 
laid out;" L. sternere "to  spread;" Ger. Strahlung "radiation," from strahlen "to  radiate," from Strahl "ray;" 
from M.H.G.  strle; from O.H.G. strla "arrow," stripe; PIE base *ster- "to spread"). 

rank 
  %    
rotbé (#) 
 
Fr.: rang    

Position, in a series arranged in order, on the basis of some principle of arrangement, with reference to the 
other items or values in the series. 

M.E., from O.E. ranc "proud, overbearing, showy," from  O.Fr. renc, ranc, rang "row,  line;" cf.  Dan. rank 
"right, upright,"  Ger. rank "slender," O.N. rakkr  "straight, erect," perhaps from PIE *reg- "to  stretch, 
straighten," cognate with Pers. râst,  right. 
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Rotbé, loan from Ar. ratbat "rank." 

Rankine scale 
  	  
$
    
marpel-e Rankine 
 
Fr.: échelle Rankine    

A temperature scale in which the degree intervals are the same size as Fahrenheit degrees, but 0 is set at 
absolute zero, -459.69 °F. Therefore, 1 degree Rankine is equal to exactly 5/9 kelvin. It was formerly used 
by engineers in English-speaking countries, but is now obsolete. 

Named for the British physicist and engineer William  John Rankine (1820-1872);  scale. 

Raoult's law 
  #

    1    
qânun-e Raoult (#) 
 
Fr.: loi  de Raoult    

The   vapor pressure of an ideal  solution is dependent on the vapor pressure of each chemical 
component and the  mole fraction of the component present in the solution. This means that the addition 
of   solute to a liquid lessens the tendency for the liquid to become a  solid or a   gas. For example, 
the addition of   salt to water causes the water to freeze below its normal  freezing point (0°C) and to 
boil above its normal   boiling  point (100°C). 

After François-Marie Raoult (1830-1901), the French chemist who studied the physical properties of 
chemical solutions;   law. 

rare gas 
    $	    
gâz-e kamyâb (#) 
 
Fr.: gaz rare    

Another name for   inert gas. 

M.E., from O.Fr. rere  "sparse," from L. rarus "loose, wide apart, thin, infrequent;"  &rar;  gas. 

Kamyâb "rare, difficult  to find,"  from kam "little,  few; deficient, wanting;  scarce" (Mid.Pers. kam "little, 
small, few," O.Pers./Av. kamna- "small, few");  + yâb present stem of yâftanyâftan, yâbidan "to find, 
discover; to obtain, acquire" (Mid.Pers. ayâftan, ayâpênitan "to reach, attain;" Manichean Mid.Pers. 'y'b 
"to attain;" Parthian, Sogdian (+ *pati-)  pty'b "to reach, obtain;" Av.  ap- "to reach, overtake," apayeiti 
"achieved, reached;" Skt. âp- "to reach, gain," âpnoti "reaches, gains;" Gk. hapto, haptomai "to touch, 
cling to, adhere to;" L. apiscor "touch, reach;" PIE base *ap- "to take, reach"). 

rare-earth element 
  
  )$  $	 )$  $	    
bonpâr-e xâki-ye kamyâb, xâk-e kamyâb 
 
Fr.: terre rare    

Any of the group of metallic  chemical elements with atomic numbers between 57 and 71 inclusive. The 
name is an iapproriate terminology, since they are neither rare nor earth. 

M.E., from O.Fr. rere  "sparse," from L. rarus "thinly  sown, having a loose texture;"   earth;   element. 
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Bonpâr  element; xâk soil;  kamyâb "rare, difficult  to find,"  from kam "little,  few; deficient,  wanting; 
scarce" (Mid.Pers. kam "little, small, few,"  O.Pers./Av. kamna- "small, few");  + yâb present stem of 
yâftanyâftan, yâbidan "to find, discover; to obtain, acquire" (Mid.Pers. ayâftan,  ayâpênitan "to reach, 
attain;" Manichean Mid.Pers. 'y'b "to attain;"  Parthian, Sogdian (+ *pati-) pty'b "to  reach, obtain;" Av. ap- 
"to reach, overtake," apayeiti "achieved, reached;" Skt. âp- "to reach, gain," âpnoti "reaches, gains;" Gk. 
hapto, haptomai "to touch, cling to, adhere to;" L. apiscor "touch, reach;" PIE base *ap- "to  take, reach"). 

rarefaction 
      
âlareš 
 
Fr.: raréfaction    

The state of being rarefied, less dense.  
An instantaneous reduction in density of a gas resulting from passage a sound wave; opposite of  
compression. 

M.E. rarefien, from  M.Fr. rarefier,  from L.  rarefacere "make rare, from rarus "loose, wide  apart, thin, 
infrequent." 

Verbal noun from âlar  present stem of âlaridan  rarefy (v.) + -š, a suffix. 

rarefaction wave 
  	       
mowj-e âlareš 
 
Fr.: onde de raréfaction    

A pressure wave in a fluid generated by rarefaction. It travels in the opposite direction to that of a shock 
wave in the medium. 

  rarefaction;    wave. 

rarefied gas 
        
gâz-e âlaridé 
 
Fr.: gaz raréfié    

A gas whose pressure is much less than a reference pressure. 

Past participle of   rarefy (v.);   gas. 

rarefy (v.) 
  
    
âlaridan 
 
Fr.: raréfier    

1) To make less dense.  
2) To become less dense; become thinned.  
Related concepts:  attenuate (v.) = tonokidan (%
$
);    dilute  = owtâlidan (%
);  
decompress (v.) = vâtanjidan (%

). 

M.E. rarefien, from  M.Fr. rarefier,  from rare,  combining form  of rarus "loose, wide apart, thin, 
infrequent." 

1173
Alaridan, infinitive   of âlar, from  intensive/nuance prefix â- + lar "thin,  meagre" (Dehxodâ), Lori, Laki 
larr, larrek  "thin  cow or sheep," Kurd. lerr "thin,  lean," variants of laqar (Torbat-Heydariyé),  lâqar "lean, 
meagre, slender; weak." 

Rasalgethi (/ Herculis) 
  87    
Ra's-el-jâsi (#) 
 
Fr.: Rasalgethi    

The brightest star in the constellation  Hercules. It is  a  red supergiant of  type M5 (surface 
temperature about 3300 K) lying at a distance of 380 light-years. Rasalgethi is a variable star with a mean 
magnitude of V = 3.48. It has a fifth magnitude companion 5" away. This secondary is itself a double that 
consists of a 4 solar-mass class G5 giant star with a temperature about that of the Sun and a 2.5 solar-mass 
F2 dwarf star (somewhat hotter than the Sun) in orbit around each other separated by 0.4 AU with a 52 
day period. 

Rasalgethi, from Ar. Ra's al-Jathi (87) "the Kneeler's Head," in reference to an early name for the 
constellation, the figure of the man seen upside down, his head toward the south, from ra's "head" + jathi 
"kneeling." 

Rasalhague (/ Ophiuchii) 
  83    
ra's-el-hayyé (#) 
 
Fr.: Rasalhague    

The brightest star (V = 2.08) in the constellation  Ophiuchus. Rasalhague is a  giant star of  type A5 
lying 47 light-years from  Earth. It has a faint, very close companion only 0.5" away, 7 A.U., that orbits 
with a period of 8.7 years. 

Rasalhague, from Ar. Ra's al-Hayyah (83), literally the "head of the snake," from ra's "head" + 
Hayyah "snake," referring to the creature in Gk. mythology. 

rate 
  
)    
nerx(#) 
 
Fr.: taux    

The amount of change of some quantity during a time interval divided by the length of the time interval. 

M.E. rate "monetary value," M.Fr.  rate "price, value," from  M.L.  rata (pars) "fixed  (amount)," from  L. 
rata "fixed,  settled," p.p. of reri "to  reckon, think,"   reason. 

Nerx "rate, price, tariff." 

ratio 
  !    
vâbar 
 
Fr.: rapport    

Math.: The quotient of two quantities arrived at by dividing  one by the other. 
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From L. ratio  "reckoning, calculation," also "reason," from rat-,  p.p. stem of reri "to  reckon, calculate," 
also "think,"   reason.  
Fr. rapport, back-formation from  rapporter  "bring back," from    re- "back, again" + apporter  "to bring," 
from L. apportare  "to bring," from    ad- "to"  + portare "to  carry." 

Vâbar, on the model of Fr. rapport "bringing  back," as above, from vâ- prefix meaning "back to the 
original place, again,"   re-, + bar present stem of bordan "to carry, lead" (Mid.Pers. burdan, 
O.Pers./Av. bar- "to bear, carry," barre "to bear (infinitive)," Skt. bharati  "he carries," Gk. pherein, L. 
fero "to carry;" PIE base *bher- "to  carry"). 

rational 
  ) 
 
) )
 )	

 D)     
1) râyani; 2) xeradâné, xeradmandâné; 3) vâbari 
 
Fr.: rationnel    

1) Having or exercising the ability to    reason.  
2) Consistent with or based on reason; logical; in accordance with sound reasoning.  
3) Math.: Capable of being expressed as a quotient of integers. 

M.E. racional,  from O.Fr. racionel,  from L. rationalis  "of  or belonging to reason, reasonable," from ratio 
(genitive rationis)  "reckoning, calculation, reason," from rat-, pp. stem of reri  "to reckon, calculate; 
consider, think." 

1) Râyani, of or pertaining to râyan  reason.  
2) Xeradâné, xeradmandâné, of or pertaining to xerad "understanding, judgement, intellect, wisdom;" 
Mid.Pers. xrad "reason, intellect, intelligence, wisdom, understanding;" O.Pers. xrau- "wisdom;" Av. 
xratu- "intelligence, undestanding, wisdom; will,  purpose, council;" cf. Skt.  krátu- "power, will-power;" 
Gk. kratos "power, strength."  
3) vâbari, of or pertaining to vâbar   ratio. 

rational number 
  .      
'adad-e vâbari 
 
Fr.: nombre rationnel    

Any number that can be expressed as a ratio of two integers, providing the second number is not zero. 

  rational;    number. 

rationalism 
  
 )    
râyan-bâvari, xerad-bâvari 
 
Fr.: rationalisme    

A philosophical doctrine that holds that   reason alone, unaided by experience, can arrive at basic truth 
regarding the world. 

From   rational  + -ism a Gk. suffix used in the formation of nouns denoting action or practice, state or 
condition, principles, doctrines, and so forth. 

Râyan reason; xerad  rational;  bâvari,  from bâvar "belief"  (Mid.Pers. wâbar  "beleif;"  Proto-Iranian 
*uar- "to  choose; to convince; to believe;" cf. Av. var-  "to choose; to convince" varna-, varana- 
"conviction, faith;"  O.Pers. v(a)r- "to choose; to convince;" Skt. vr- "to  choose," vara- "choosing"). 
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raw data 
    )	    
dâdehâ-ye xâm 
 
Fr.: données brutes    

Data that are unprocessed or not yet subjected to analysis. 

Raw, from M.E., from O.E. hreaw "uncooked, raw;"  cf. M.Du.  rau, O.H.G. hrawer,  Ger. roh; PIE base 
*krowos "congealed, bloody" cf. Skt. kravis-  "raw flesh," krura-  "bloody,  raw, hard;" Gk. kreas "flesh;" L. 
crudus "not cooked," cruor "thick  blood;"  Lith. kraujas, O.C.S. kruvi  "blood;"    data. 

Dâdehâ  data; xâm "crude, uncooked;" Mid.Pers. xâm "crude, raw" (Khotanese hma- "raw;" Ossetic 
xom "raw;" Pash. ôm "raw"); cf. Skt má- "raw, uncooked;" Gk. omos "raw, uncooked." 

ray 
  %    
partow (#) 
 
Fr.: rayon    

Physics: Any of the lines or streams in which light appears to radiate from a luminous body.  
The straight line normal to the wave front in the propagation of radiant energy.  
A stream of material particles all moving in the same straight line. 

M.E. raie, raye, from  O.Fr. rai "ray, spoke," from  L.   radius  "ray, spoke, staff, rod." 

Partow, ultimately from  Proto-Iranian *pari-tap-  "to  shine around, radiate away." The first component 
*pari-  "around, about;" cf. Mod.Pers. par-, pirâ-  "around, about," from Mid.Pers. pêrâ; O.Pers. pariy 
"around, about," Av. pairi  "around, over," per- "to  pass over, beyond;" Skt. pari; Gk. peri "around, about, 
beyond;" L. per "through;"  PIE base *per- "through, across, beyond." The second component *tap- "to 
shine, radiate;" cf. Mod.Pers. tâbidan, variants tâftan "to shine," tafsidan "to become hot;" Mid.Pers. 
tâftan "to heat, burn, shine;" taftan "to become hot;" Parthian t'b "to shine;" Av.  tp-, taf- "to warm up, 
heat," tafsat "became hot," tpaiieiti "to create warmth;" cf. Skt. tap- "; to heat, be/become hot; to spoil, 
injure, damage; to suffer," tapati "burns;" L.  tepere "to be warm," tepidus "warm;" PIE base *tep- "to be 
warm." 

rayleigh 
      
rayleigh (#) 
 
Fr.: rayleigh    

A c.g.s. unit of light  intensity used in astronomy and physics to measure the brightness of the night sky, 
auroras, etc. One rayleigh (R) represents the light intensity of one million photons of light emitted in all 
directions per square centimeter of receiver per second; or, in SI units, 795.775 x 106 photons per square 
meter per steradian (m-2·sr-1). A dark night sky has a light intensity of roughly 250 R. 

In honor of the English mathematician and physicist Lord Rayleigh (1842-1919), surname of John 
William  Strutt, Third Baron Rayleigh, whose research ranged over several fields of physics. 

Rayleigh number (Ra) 
  .      
adad-e Rayleigh 
 
Fr.: nombre de Rayleigh    
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The ratio of the buoyancy force to the viscous force in a medium. This dimensionless number is used to 
estimate when convection commences in a fluid. It depends on the density and depth of the fluid, the 
coefficient of thermal expansion, the gravitational field,  the temperature gradient, the thermal diffusivity, 
and the kinematic viscosity. Convection usually starts when Ra is 1000 or more, while heat transfer is 
entirely by conduction when Ra is less than 10. 

  rayleigh;   number. 

Rayleigh scattering 
  $
      
parâkaneš-e Rayleigh 
 
Fr.: diffusion  de Rayleigh    

The scattering of light by particles of size small compared with the wavelength of light. The intensity  of 
the scatterd light is inversely proportional to the fourth power of wavelength. Therefore, for a given size of 
particles, long waves are expected to be less effectively scattered than short ones. 

  rayleigh;   scattering. 

Rayleigh-Jeans law 
  #

    -
    
qânun-e Rayleigh-Jeans(#) 
 
Fr.: loi  de Rayleigh-Jeans    

A classical law approximately describing the intensity of radiation  emitted by a blackbody. It states that 
this intensity is proportional to the temperature divided by the fourth power of the wavelength. It is a good 
approximation to the experimentally verified Planck radiation formula  only at long wavelengths. 

  rayleigh; James Hopwood Jeans (1877-1946), an English mathematical physicist and astrophysicist;  
law. 

Rayleigh-Taylor instability 
  
  -%    
nâpâydâri-ye Rayleigh-Taylor 
 
Fr.: instabilité  Rayleigh-Taylor    

A type of hydrodynamical instability  between two fluids  of different densities, which occurs when the 
heavy fluid lies above the lighter fluid  in a gravitational field.  More generally a material interface is said 
to be Rayleigh-Taylor unstable whenever the fluid acceleration has an opposite direction to the density 
gradient. 

  rayleigh; Sir Geoffrey  Ingram Taylor (1886-1975), a British  physicist, mathematician, and expert on 
fluid dynamics and wave theory;   instability. 

Réaumur scale 
  	  1	    
marpel-e Réaumur 
 
Fr.: échelle Réaumur    

A temperature scale in which the freezing and boiling points of water are set to 0 and 80 degrees 
respectively. 
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Named after René Antoine Ferchault de Réaumur (1683-1757), who first proposed it in 1730;  scale. 

re- 
  - -    
vâ- (#), bâz- (#) 
 
Fr.: re-    

A prefix meaning "again, anew" to indicate repetition (as rebuild, retell),  "back, "backward" to indicate 
"withdrawal"  or "backward motion"  (react, recall), or sometimes merely intensive (refine, resolve). 

M.E., from O.Fr., from  and L. re- "again, back." 

Vâ-, variant bâz-, prefix denoting "reversal, opposition; separation; repetition; open; off; away," from 
Mid.Pers. abâz-, apâc-; O.Pers. apa- [pref.] "away, from;" Av.  apa- [pref.]  "away, from," apaš [adv.] 
"towards the back;" cf. Skt. ápñc "situated behind." 

react (v.) 
  
    
vâžiridan 
 
Fr.: réagir    

1) To act in response to an agent, influence, or stimulus.  
2) To act in a reverse direction or manner; to act in opposition, as against some force.  
3) Chem.: To undergo a chemical reaction. 

  re-;   act. 

reactance 
      
vâžirâyi 
 
Fr.: réactance    

The opposition to the flow of alternating current caused by the inductance and capacitance in a circuit 
rather than by resistance. 

From   react + -ance a suffix of nouns. 

Vâžirâyi state noun of vâžirâ agent noun of vâžiridan  react (v.). 

reaction 
   $
    
vâžireš, vâkoneš 
 
Fr.: réaction    

General: Action in  response to some influence, event, stimulus.  
Physics: 1) An equal and opposite force exerted by a body against a force acting upon it.  principle of 
action and reaction.  
2) A   nuclear reaction;    chain reaction.  
Chem.: A change or transformation in which a substance decomposes, combines with other substances, or 
interchanges constituents with other substances. 

Verbal noun of   react (v.) 
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reactive 
  
     
vâžirandé; vâžireši 
 
Fr.: réactif    

Tending to react. Pertaining to or characterized by reaction. 

From   react (v.) + -ive a suffix  of adjectives expressing tendency, disposition, function, connection, etc. 

Vâžirandé verbal adj. of vâžiridan  react (v.); vâžireši, adj. of  vâžireš  reaction. 

reactivity 
  
    
vâžirandegi 
 
Fr.: réactivité    

General: The quality or condition of  being reactive.  
Physics: A measure of the deviation from the condition at which a nuclear reactor is critical.  
Chem.: The relative capacity of an atom, molecule, or radical to undergo a chemical reaction with another 
atom, molecule, or compound. 

From   reactive +   -ity. 

reactor 
      
vâžirgar 
 
Fr.: réacteur    

1) A device for introducing  reactance into an electrical circuit (e.g. a capacitor).  
2) Same as  nuclear reactor. 

From   react (v.) +   -or. 

reading rate 
  
)   )
    
nerx-e xâneš 
 
Fr.: vitesse de lecture    

In computing and data processing, the number of words, characters, fields, etc. sensed by an input sensing 
device per unit of time. 

Reading, verbal noun of read, from M.E. reden, O.E. rædan, redan "to counsel, read;" cf. Du. raden, Ger. 
raten to advise, counsel, guess;" akin to Skt. rdh- "to succeed, accomplish;" Gk. arithmos "number 
amount;" L. ratio;  Pers. rây, râ "because of, for the sake of;"  reason;   rate. 

Nerx  rate; xâneš verbal noun of xândan "to read; to sing; to call;" Mid.Pers. xwân- "to resound; to call;" 
Av. xvan- "to sound," xvanat.carxa- "with roaring wheels," Proto-Iranian *huan-  "to call;"  cf. Skt. svar-, 
sváranti "to sound, make a sound, sing;" L. susurrus "whispering, humming;" O.E. swerian "to swear, 
proclaim;" E. answer; PIE base *suer- "to sound, to rustle." 

readout noise 
  
   )
    
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nufe-ye xâneš 
 
Fr.: bruit  de lecture    

The noise added in the process of reading a detector such as a CCD. 

  reading rate;   noise. 

reagent 
  $
    
vâkonešgar 
 
Fr.: réactif    

A chemical substance that, because of the reactions it causes, is used to detect, measure, or prepare 
another substance. 

From re(act) +   agent. 

Vâkonešgar, from vâ-  re- + konešgar  agent. 

real 
      
hasyâ 
 
Fr.: réel    

General: Having actual physical existence; genuine, not artificial.  
Math.: Involving,  relating to, or having elements of the set of rational or irrational numbers only.  
Philo.: Existent or pertaining to the existent as opposed to the nonexistent; actual as opposed to possible or 
potential. 

M.E., from O.Fr. reel, from  L.L.  realis "relating to  things; actual," from L. res "matter, thing,"  of 
unknown origin. 

Hasyâ, from O.Pers. hašya- "true, real;" Av. haia- "true, real;" cf. Khotanese hiththo "true, real; Ossetic 
aecaeg "true, real, genuine;" Skt. satyá- "true, real, genuine;" PIE base *es- "to be" (Mod.Pers. hastan, 
astan "to be;" O.Pers./Av. ah-, Skt. as-). 

real fluid 
        
šârre-ye hasyâ 
 
Fr.: fluide  réel    

The opposite of an ideal fluid; a fluid which  possesses viscosity and therefore exhibits certain frictional 
phenomena. Viscosity arises due to cohesive forces between molecules and molecular momentum 
exchange between fluid layers. These effects appear as tangential or shear stresses between moving fluid 
layers. 

  real;   fluid. 

real gas 
        
gâz-e hasyâ 
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Fr.: gaz réel    

Actual gas whose molecules do not necessarily possess the properties assigned to those of an  ideal gas. 

  real;   gas. 

real image 
  %&        
tasvir-e hasyâ 
 
Fr.: image réelle    

In an optical system, the image of an object produced by the convergence of the light rays that make up 
the image.  virtual  image;   real object. 

  real;   image. 

real number 
  .      
adad-e hasyâ 
 
Fr.: nombre réel    

A number that can be represented by a point on a line. The set of real numbers includes all rational and 
irrational numbers, but not the imaginary numbers. 

  real;   number. 

real object 
  )%      
baâxt-e hasyâ 
 
Fr.: objet réel    

In an optical system, a collection of points which actually serves as a source of light rays. 

  real;   object. 

real-time operation 
    	
      
âpâreš dar zamân-e hasyâ 
 
Fr.: opération  en temps réel    

The operation of a computer during the actual time that the related physical processes take place so that 
the results can be used to guide the physical processes. 

  real;   time;    operation. 

real-time processing 
  	  	
      
âmâyeš dar zamân-e hasyâ 
 
Fr.: traitement en temps réel    

Data processing that takes place instantaneously upon data entry or receipt of a command. 
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 real;   time;  processing. 

reality 
      
hasyâi 
 
Fr.: réalité    

The state or quality of being real. A real thing or fact.  
Philo.: The totality of what is, as opposed to what merely seems to be. 

 real +   -ity. 

reason 
  ) 
) D) 
 D) ) ) 

    
1); 2); 3) râyan; 3) xerad; 4) râyanidan 
 
Fr.: raison    

1) A basis or cause, as for some belief, action, fact, event, etc.  
2) A statement presented in justification or explanation of a belief or action.  
3) The mental powers concerned with forming conclusions, judgments, or inferences.  
Philo.: The intellectual ability to apprehend the truth cognitively, either immediately in intuition, or by 
means of a process of inference. See also  wisdom.  
4) (v.) To think or argue in a logical manner; to form conclusions, judgments, or inferences from facts or 
premises. 

M.E. resoun, reisun (n.), from O.Fr. reisun, reson, raison, from L. rationem (nom. ratio) "reckoning, 
understanding, motive, cause," from ratus, p.p. of reor, reri "to reckon, think;" cognate with Pers. râ, rây 
"reason," as below; O.C.S. raditi "to take thought, attend to," O.Ir. im-radim "to deliberate, consider." 

Râyan, from rây + -an. The first component rây, râ "because of, for the sake of," in barây-e "because of," 
cerâ "for what reason, why?," Mid.Pers. râd, rây "because of, for the sake of, on behalf of;" O.Pers. r 
"reason, cause," in rdiy "for this reason;" Av. rdah- "generosity, care, generous," rsta- "to do right, to 
fit;" cf. Skt. rdh- "to succeed, be successful;" Gk. arithmos "number, amount;" L. ratio, as above; PIE 
base r-, r-. The second component -an a suffix as in rowzan, rowšan, suzan, rasan, zaqan, hâvan, etc. 

reasoning 
  
    
râyaneš 
 
Fr.: raisonnement    

A process of thinking involving inference, or of solving problems by employing general principles. 

Verbal noun of  reason. 

receding galaxy 
  $$
  
    
kahkašân-e dur šavandé 
 
Fr.: galaxie qui s'éloigne    

A galaxy whose distance increases from other galaxies due to the global expansion of the Universe. 
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Receding, verbal adj. of recede (v.), M.E., from M.Fr. receder, from L. recedere "to go back, withdraw," 
from   re- "back"  + cedere "to go;"   galaxy. 

Kahkašân galaxy;  dur šavandé "receding," from dur  far  + šavandé agent noun of šodan "to go, to 
pass; to become, to be, to be doing;" Mid.Pers. šudan, šaw- "to go;" Av. š(ii)auu-, šiyav- "to move, go," 
šiyavati "goes," šyaona- "activity; action; doing, working;"  O.Pers. šiyav- "to go forth, set," ašiyavam "I 
set forth;" cf. Skt. cyu- "to move to and fro, shake about; to stir," cyávate "stirs himself, goes;" Gk. kinein 
"to move;" Goth. haitan "call,  be called;" O.E. hatan "command, call;" PIE  base *kei- "to move to and 
fro." 

receiver 
  
    
girandé (#) 
 
Fr.: récepteur    

An electronic device that amplifies, detects, and gives a measure of the intensity of radio signals. 

M.E. receven, from O.Fr. recoivre, from L.  recipere from   re-  + -cipere, combining form  of capere "to 
take, hold, seize," PIE base *kap- "to grasp" (cf. Skt. kapati "two handfuls," Gk. kaptein "to  swallow," 
O.Ir. cacht "servant-girl,"  lit. "captive,"  Goth. haban "have, hold," O.E. habban "to have, hold," probably 
Mod.Pers. qâp-, qâpidan, kapidan "to seize, rob," Av. haf-, hap- "to keep, observe"). 

Girandé, agent noun of gereftan "to take, seize, hold;" Mid.Pers. griftan, gir-  "to take, hold, restrain;" 
O.Pers./Av. grab- "to take, seize," cf. Skt. grah-, grabh- "to  seize, take," graha- "seizing, holding, 
perceiving," M.L.G.  grabben "to grab," from P.Gmc. *grab,  E. grab "to  take or grasp suddenly;" PIE 
*ghrebh- "to seize." 

receiver noise 
  
   
    
nufe-ye girandé 
 
Fr.: bruit  de récepteur    

The unwanted signal affecting a receiver. 

  receiver;   noise. 

recession velocity 
  %
  
    
tondâ-ye dur šodan 
 
Fr.: vitesse d'éloignement    

The velocity with  which an object moves away from another object or a reference point. 

Recession verbal noun of recede,  receding galaxy;  velocity. 

reciprocity theorem 
  
      
farbin-e dosuyegi 
 
Fr.: théorème de réciprocité    

1) General: Any theorem that expresses various reciprocal relations for the behavior of some physical 
systems, in which input and output can be interchanged without altering the response of the system to a 
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given excitation.  
2) In classical electromagnetism, the theorem stating that the current in a detector divided by the voltage at 
the source remains constant when source and detector are interchanged, as long as the frequency and all 
the impedances are left unchanged. 

Reciprocity, from L. reciproc(us)  "returning the same way, alternating" +   -ity;    theorem. 

Farbin  theorem; dosuyegi, quality noun of dosuyé nuanced term of dosu "two-sided," from do  two + 
su "direction, side," from Mid.Pers. sôk "direction,  side." 

recombination 
  	    
bâzmiyâzeš 
 
Fr.: recombinaison    

1) The process or result of combining again.  
2) The capture of an electron by a positive ion. It is the inverse process to  ionization. 

Verbal noun of   recombine (v.). 

recombination coefficient 
  	  	    
hamgar-e bâzmiyâzeš 
 
Fr.: coefficient de recombinaison    

A measure of the specific rate at which oppositely charged ions join to form neutral particles. It is given 
by the rate at which those ions recombine, divided by the product of the densities of the two species 
involved. 

  recombination;   coefficient. 

recombination continuum 
  %   	    
peyvastâr-e bâzmiyâzeš 
 
Fr.: continuum de recombinaison    

A recombination radiation that is continuous over a range of frequencies. Same as  continuum emission. 

  recombination;   continuum. 

recombination energy 
  $  	    
kâruž-e bâzmiyâzeš 
 
Fr.: énergie de recombinaison    

The amount of energy that is released when two charged particles recombine. 

  recombination;   energy. 

recombination era 
  
  	    
dowrân-e bâzmiyâzeš 
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Fr.: ère de recombinaison    

The era some 300,000 years after the  Big Bang, when the Universe had cooled sufficiently so that 
protons and electrons combined to form neutral hydrogen in a process called  recombination. The 
temperature was about 3000 K and the radiation density was low enough for Universe to become 
transparent to light. Consequeltly matter and radiation decouple from one another because no further  
scattering of the radiation occurs. The observation of the cosmic  background radiation  provides a 
means of studying the Universe at the recombination era. Also called recombination epoch. Same as  
decoupling era. 

  recombination;   era. 

recombination line 
  )"   	    
xatt-e bâzmiyâzeš 
 
Fr.: raie  de recombinaison    

An   emission line in a spectrum produced in an  H II  region when a free electron combines with an 
ionized atom to form a neutral atom or an ion of lower   ionization  stage. Same as  free-bound 
emission. 

  recombination;   line. 

recombination radiation 
  %  	    
tâbeš-e bâzmiyâzeš 
 
Fr.: rayonnement de recombinaison    

Radiation produced when a free electron in a plasma is captured by an ionized atom. 

  recombination;   radiation. 

recombination rate 
  
)   	    
nerx-e bâzmiyâzeš 
 
Fr.: taux de recombinaison    

In   H II  regions the rate at which free electrons recombine with  ionized hydrogen atoms (protons). 

  recombination;   rate. 

recombination time 
  	
  	    
zamân-e bâzmiyâzeš 
 
Fr.: temps de recombinaison    

The time period necessary for a cloud of atomic hydrogen to be  ionized by the ultraviolet photons of a 
central   massive stars. 

  recombination;   time. 
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recombine (v.) 
  	
    
bâzmiyâzidan 
 
Fr.: recombiner, se recombiner    

To combine or put together again. To undergo or cause recombination. 

  re- +   combine (v.). 

rectangle 
  %    
râstgušé (#) 
 
Fr.: rectangle    

A   quadrilateral  all  of whose angles are right angles. 

M.Fr. rectangle, from M.L.  rectangulum "a triangle  having a right angle," from rect-, combining  form of 
rectus right  + angulum  angle. 

Râstgušé, from râst right  + gušé "corner, angle;" Mid.Pers. gôšak "corner." 

rectification 
  %    
râsteš 
 
Fr.: rectification    

1) Math.: The process of determining the length of a curve.  
2) Physics: Conversion of an alternating into a direct current.  
3) Astro.: The process of rectifying a spectrum. 

Verbal noun of   rectify (v.). 

rectified spectrum 
  
  %    
binâb-e râstidé 
 
Fr.: spectre rectifié    

A spectrum after correction for detector's  baseline. 

Rectified p.p. of   rectify (v.);    spectrum. 

rectifier 
  %    
râstgar 
 
Fr.: rectificateur    

1) General: A person or thing that rectifies.  
2) Physics: A device for transforming an   alternating  current into a   direct current. 

Agent noun of   rectify (v.). 
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rectify (v.) 
  %
 % 

    
râstidan, râstgardândan 
 
Fr.: rectifier    

1) General: To make, put, or set right; to correct.  
2) Electricity:  To convert an   alternating current  into a   direct current.  
3) Chem.: To refine a substance, especially by repeated distillation or sublimation. 

M.E. rectifien, from  O.Fr. rectifier  "to make straight," from L.L.  rectificare  "make right,"  from L. rectus 
"straight," cognate with Pers. râst, as below,  right  + root of facere "to make, do, perform"  (cf. Fr. faire, 
Sp. hacer), from PIE base *dhe- "to put, to do" (cf. Mod.Pers. dâdan "to give;" O.Pers./Av. d- "to give, 
grant, yield," daditi "he gives; puts;" Skt. dadáti "puts, places;" Hitt.  dai- "to place;" Gk.  tithenai "to put, 
set, place;" Lith. deti "to put;"  Czech diti, Pol. dziac', Rus. det' "to hide," delat' "to  do;" O.H.G. tuon, Ger. 
tun, O.E. don "to do"). 

Râstidan, literally "to  make straight, right," infinitive  from  râst cognate with L. rectus "straight,"    right. 

rectilinear 
  %-)"    
râst-xatt (#) 
 
Fr.: rectiligne    

In a straight line; consisting of straight lines.   curvilinear 

From recti- combining form  of rectus,   right,  +   line + -ar,  variant of the adjective-forming suffix   
-al. 

Râst-xatt, from râst,   right,  + xatt  line. 

rectilinear propagation of light 
  %-    %)"  
    
tuceš-e râst-xatt-e nur 
 
Fr.: propagation  rectiligne de la lumière    

The motion of light in  the first approximation, as evidenced from the formation of shadows and other 
every day experience. However,  diffraction 

  rectilinear;    propagation;    light. 

rectilinear system 
  	
  %)"    
râžmân-e râst-xatt 
 
Fr.: système rectilinéaire    

An optical system that is corrected for   distortion and   spherical aberration  and therefore forms the 
image of a straight line as a straight line. 

  rectilinear;    system. 

recurrent nova 
  
)%  
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now-axtar-e bâzâyand 
 
Fr.: nova récurrente    

A   cataclysmic variable star that undergoes  outbursts similar  to those found in novae. 

From L. recurrentem (nominative recurrens), pr.p. of  recurrere "to run back," from  recurr(ere),  from  
re- "back, again" + currere "to  run,"   current, +  -ent- "-ent;"   nova. 

Now-axtar  nova; bâzâyand agent noun/adj. of bâzâmadan "to come back, return," from bâz re- + 
âyand, from ây- present stem of âmadan "to come, arrive, become" (Av. ay- "to go, to come," aiti 
"goes;" O.Pers. aitiy "goes;" Skt. e- "to come near," eti "arrival;"  L. ire "to  go;" Goth. iddja "went,"  Lith. 
eiti "to go;"  Rus. idti "to go"). 

red 
  )    
sorx (#) 
 
Fr.: rouge    

That part of the electomagnetic spectrum, with a wavelength between 610 and 780 nm, that produces the 
impression of a variety of colors resembling that of blood. 

M.E. red, from O.E. read (cf.  Dan. rød, M.Du. root,  Ger. rot), from PIE base *reudh- (cf. Av.  raoidita- 
"red, reddish;" Skt. rudhirá-  "red, bloody;" L.  ruber "red;"  Gk. erythros "red"). 

Sorx "red," from Mid.Pers. suxr "red;"  O.Pers. uxra-; Av. suxra- "red, of fire-color;"  Ossetic syrx, surx 
"red;" cf. Skt. ukrá- "clear, pure, bright." 

red dwarf 
  $%   )    
kutule-ye sorx (#) 
 
Fr.: naine rouge    

A small, cool, very faint,  main sequence star whose surface temperature is under about 3500 K. Red 
dwarfs generally have masses of less than one-third that of the Sun. In the neighbourhood of the Sun the 
majority of stars are red dwarfs. 

  red;   dwarf. 

red giant 
  *   ) *$   ~    
qul-e sorx (#), qulpeykar-e ~ (#) 
 
Fr.: géante rouge    

A certain star of spectral type K or later that occupies the upper right portion of the  H-R  diagram. Red 
giants are evolved stars that have exhausted their hydrogen fuel in the core. They may have a  
luminosity up to 1000 times greater than  main sequence stars of the same  spectral type. Red giants 
belong to the  luminosity  class III or II  (bright giants). They are luminous because of their great size, but 
have a relatively low surface temperature. All normal stars are expected to pass eventually through a red-
giant phase as a consequence of stellar evolution. When a main sequence star has converted approximately 
10% of its hydrogen to helium, nuclear reactions in the core stop ( Schönberg-Chandrasekhar limit). 
The   hydostatic equilibrium is no longer maintained, and the core contracts while the outer layers 
expand and cool. This process produces the low surface temperature and large size (from 10 to 100 times 
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that of the Sun) that characterize the red giant. In the core the temperature continues to rise. When it 
approaches 100,000,000 K helium will begin to fuse into carbon.  helium  flash. Prominent bright red 
giants in the night sky include   Aldebaran and   Arcturus. 

  red;   giant. 

red giant branch 
  )  *
  )    
šâxe-ye qulân-e sorx 
 
Fr.: branche des géantes rouges    

The evolutionary path of a star that has exhausted its available hydrogen content in the core, between the 
  main-sequence turnoff and the  helium flash. 

  red giant;   branch. 

red leak 
  
%   )    
našt-e sorx 
 
Fr.: fuite rouge    

Unwanted secondary window in a filter band pass, on the red side of the main window. 

  red; leak, from M.E  leken, from O.N. leka "to drip, leak;"  akin to Du. lek, Ger. lech "leaky," O.E. 
leccan "to moisten." 

Našt "leak, leakage," of unknown origin; sorx  red. 

Red Spot 
  $  )    
lakke-ye sorx (#) 
 
Fr.: Tache rouge    

See  Great Red Spot, on Jupiter. 

  red;   spot. 

red supergiant 
  'ƒ!  )    
abarqul-e sorx (#) 
 
Fr.: supergéante rouge    

A supergiant star with spectral type K or M. Red supergiants are the largest stars in the Universe, but not 
necessarily the most massive. Betelgeuse and Antares are the best known examples of a red supergiant. 

  red;   supergiant. 

red wing 
    )    
bâl-e sorx 
 
Fr.: aile  rouge    
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Of a spectral line profile, the   line wing with  wavelengths longer than that of the emission or absorption 
peak. 

  red;   wing. 

redden (v.) 
  )  )
 
) )

    
1) sorxidan; 2) sorxândan 
 
Fr.: 1) rougir;  2) faire  rougir    

1) (v.intr.) Of  a spectral line, to reduce in intensity due to absorption by interstellar dust grains.  
2) (v.tr.) Of interstellar  dust, to absorb the light that passes through it. 

Infinitives  from   red. 

reddened star 
  %  )    
setâre-ye sorxidé 
 
Fr.: étoile rougie    

A star whose light has undergone  reddening. 

Reddened, p.p. of  redden (v.);   star. 

reddening 
  qj     
sorxeš 
 
Fr.: rougissement    

The process by which light from an astronomical object grows red as it travels through interstellar dust. 
Dust scatters blue light more than red, thus leaving predominantly red light transmitted. 

Verbal noun of   redden (v.). 

reddening vector 
    )    
bordâr-e sorxeš 
 
Fr.: vecteur de rougissement    

A vector indicating the direction in  which interstellar reddening moves the position of a star in a multi-
dimensional space of color indices. 

  reddening;   vector. 

redshift 
  )    $    
sorxkib 
 
Fr.: décalage vers le rouge    

A shift in  the lines of an object's spectrum toward longer wavelengths. Redshift indicates that an object is 
moving away from the observer. The larger the redshift, the faster the object is moving. 
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 red;   shift. 

redshift survey 
    ) $    
bardid-e sorx kib 
 
Fr.: relevé de décalages vers le rouge    

A survey of a large region of the sky to measure the redshifts of all the galaxies down to a certain limiting 
magnitude. 

 redshift;  survey. 

redshift-distance relation 
  
  ) $-    
bâzâneš-e sorxkib-durâ 
 
Fr.: relation décalage vers le rouge-distance    

The correlation, first established by E. Hubble, between the cosmological recession velocities of galaxies 
and their distances. 

 redshift;  distance;  relation. 

redshifted line 
  )"   ) $    
xatt-e sorx kibideh 
 
Fr.: raie décalée vers le rouge    

A spectral line whose wavelength does not coincide with its theoretical value and is shifted towards longer 
wavelengths. 

 red;   shift;  line. 

reduce (v.) 
  ) )%
 
 
) $%
    
1) bâzhâxtan, bâzhâzidan; 2) kâstan 
 
Fr.: réduire    

1) To bring to a certain state, condition, arrangement, etc.  
Math.: To change the denomination or form, but not the value, of (a fraction, polynomial, etc.).  
Chem.: To add an electron to.  
2) To bring down to a smaller extent, size, amount, number, etc.; synonymous with  decrease (v.) = 
kâstan ($%
). 

M.E. reducen "to lead back," from O.Fr. reducer, from L. reducere, from  re- "back" + ducere "to 
bring, to lead." 

From bâz- re- + Mid.Pers. hâxtan, hâzidan "to lead, guide, persuade," Av. hak-, hacaiti "to attach 
oneself to, to join," cf. Skt. sacate "accompanies, follows," Gk. hepesthai "to follow," L. sequi "to 
follow;" PIE *sekw- "to follow."  
Kâstan decrease (v.). 

reduced Planck's constant 
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    
$      
pâyâ-ye Planck-e bâzhâzidé 
 
Fr.: constante de Planck réduite    

The Planck's constant divided by 2Q and denoted G, pronounced h-bar. Also called  Dirac's constant. 

Reduced, p.p. of  reduce (v.);   Planck's constant. 

reducing atmosphere 
  ^ ']  
   ~    
javv-e bâzhâzandé, havâsepehr-e ~ 
 
Fr.: atmosphère réductrice    

1) An atmospheric condition in which  oxidation is prevented by removal of oxygen and other oxidating 
gasses or vapours. Usually nitrogen or hydrogen gas is used in order to produce specific effects, e.g. on 
ceramic wares being fired.  
2) An atmosphere of a planet or moon which has a high hydrogen content, either in the form of free 
hydrogen or hydrogen-containing compounds, such as methane or ammonia. The early atmosphere of 
Earth is thought to be reducing, dominated by carbon dioxide. 

Reducing verbal adj. of   reduce (v.);   atmosphere. 

reduction 
      
bâzhâzeš 
 
Fr.: réduction    

In general, the transformation of data from a "raw" form to some usable form.  
Chem.: The removal of oxygen from a substance, or the addition of hydrogen to it. The term is also used 
more generally to include any reaction in which an atom gains electrons. 

Verbal noun of   reduce (v.). 

redundancy 
  
    
afzun-âyi 
 
Fr.: redondance    

The fact of repeating or duplicity.  
That part of the data content that can be dropped without any significant loss of the original information. 

From L. redundantia "an overflowing,  excess," from redundare "to flow  back, overflow, be excessive," 
from   re- "again"  + undare "rise in waves," from unda "a wave." 

Afzun-âyi "redundancy, superabounding," from afzun "more, greater; more ample," from afzudan "to add, 
increase" (Mid.Pers. abzudan "to increase, grow;" O.Pers. abijav- "to increase, add to, promote," from abi-
, aiby- "in addition  to; to; against" + root jav- "press forward;" Av.  gav- "to hasten, drive;" Sk. jav- "to 
press forward, impel quickly, excite," javate "hastens") + âyi verbal noun of ây- present stem of âmadan 
"to come, arrive, become" (Av. ay- "to go, to come," aiti "goes;" O.Pers. aitiy "goes;" Skt. e- "to come 
near," eti "arrival;"  L. ire "to  go;" Goth. iddja "went,"  Lith.  eiti "to  go;" Rus. idti "to  go"). 

reference 
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      
bâzbord (#) 
 
Fr.: référence    

An act or instance of referring.  
A book, article, or passage to which one is directed. 

From refer, from O.Fr. referer,  from L. referre  "to bring back," from    re- "back"  + ferre "carry, bear," 
cognate with Pers. bordan "to carry, bear," as below. 

Bâzbord, literally "bringing  back," from  bâz "back,"   re- + bord past stem of bordan "to carry, bear" 
(Mid.Pers. burdan, O.Pers./Av. bar- "to bear, carry," barre "to bear (infinitive),"  Skt. bharati "he 
carries," Gk. pherein, L. fero "to carry;"  PIE base *bher- "to carry"). 

reference frame 
  --       
cârcub-e bâzbord 
 
Fr.: système de référence    

A set of axes to which positions and motions in a system can be referred. Same as frame of reference. 

  reference;   frame. 

reference source 
  )
        
xan-e bâzbord 
 
Fr.: source de référence    

An astronomical source in a field used as a reference for the detection of another object, astrometry, etc. 

  reference;   source. 

reflect (v.) 
  %
    
bâztâbidan (#) 
 
Fr.: réfléchir    

To throw or bend back from a surface, specially light, sound, or heat. 

M.E. reflecten, from L.  reflectere "to bend back," from   re- "back"  + flectere "to bend." 

Bâztâbidan, from bâz-  re- + tâbidan, variants tâftan "to shine," tafsidan "to  become hot;" Mid.Pers. 
tâftan "to heat, burn, shine;" taftan "to become hot;" Parthian t'b "to shine;" Av.  tp-, taf- "to warm up, 
heat," tafsat "became hot," tpaiieiti "to create warmth;" cf. Skt. tap- "; to heat, be/become hot; to spoil, 
injure, damage; to suffer," tapati "burns;" L.  tepere "to be warm," tepidus "warm;" PIE base *tep- "to be 
warm." 

reflectance 
  %    
bâztâbâyi 
 
Fr.: réflectance    
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1) Same as  reflection factor.  
2) Computers: In optical character recognition, the relative value of the ink color compared to the 
background. 

From   reflect (v.) + -ance 

Bâztâbâyi, verbal noun from adj./agent noun bâztâbâ "reflecting." 

reflecting telescope 
  %$       % 
  ~    
teleskop-e bâztâbi (#), durbin-e ~ (#) 
 
Fr.: télescope réflecteur    

A telescope in which the image is produced by reflection of light by a concave mirror. 

Reflecting, verbal adj. of   reflect (v.);   telescope. 

reflection 
  %    
bâztâb (#) 
 
Fr.: réflexion    

The return of radiation after striking a surface, without change in wavelength.   diffuse reflection;  
specular reflection. 

Verbal noun of   reflect (v.). 

reflection coefficient 
  	  %    
hamgar-e bâztâb (#) 
 
Fr.: coefficient de réflexion    

The ratio given by the amplitude of a reflected wave divided by the amplitude of the incident wave. 

reflection factor 
  $
   %    
karvand-e bâztâb 
 
Fr.: facteur de réflexion    

The ratio of total flux  that is reflected from a surface to the incident flux. Also called reflectance, 
reflectivity. 

  reflection;   factor. 

reflection nebula 
  	*  %    
miq-e bâztâbi 
 
Fr.: nébuleuse par réflexion    

A type of nebula that is visible from its  reflection of starlight. Bright  stars near reflection nebulae emit 
light into the region that is reflected by the large amount of dust there. The size of the dust grains causes 
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blue light to be reflected more efficiently  than red light, so these reflection nebulae frequently appear blue 
in color. 

  reflection;   nebula. 

reflective 
  %    
bâztâbi (#) 
 
Fr.: réfléchissant, réflecteur    

That reflects; reflecting. Of or pertaining to reflection. 

From   reflect (v.) + -ive a suffix  of adjectives and nouns of adjectival origin. 

Bâztâbi adj. of bâztâb  reflection. 

reflectivity 
  %
    
bâztâbandegi 
 
Fr.: réflectivité    

Same as  reflectance;   reflection factor. 

From   reflective +   -ity. 

reflector 
  %    
bâztâbgar (#) 
 
Fr.: réflecteur    

1) A   reflecting  telescope.  
2) A type of conducting surface or material used to  reflect  radiant energy. 

From reflect,   reflection, +    -or. 

reform 
  )  
) 
    
1) bâzdisi; 2) bâzdisida, 
 
Fr.: 1) réforme;  réformer    

1) (n.) The improvement, amendment, or reorganization of something that is considered to be wrong, 
ineffective, or unsatisfactory; e.g. calendar reform.  
2) (v.tr.) To change and improve by correction of faults, alteration, substitution, abolition,  etc. 

From M.E. reformen, from M.Fr.  reformer, from  O.Fr., from L.  reformare "to form  again, change, alter," 
from   re- "again"  + formare "to form,"  from forma  "form, mold,  shape, case," origin unknown. 

1) Bâzdisi, from bâz- "again,"   re-, + dis, disé "form,  appearance," (variants -diz, -diš (tandis "body 
form, like a body; effigy;  statute; mâhdis "moon-like;"  šabdiz "night color; a horse of dark rusty color;" 
andiš- "to think, contemplate"); Mid.Pers. dêsag "form,  appearance," dêsidan "to form, build;" Av. das- 
"to show," dasa- "sign, omen;" cf. Skt. de- "to show, point out;" PIE *deik- "to show" (cf. Gk.  deiknumi 
"to show," dike "manner, custom;" L. dicere "to  utter, say;" O.H.G. zeigon, Ger. zeigen "to show;" O.E. 
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teon "to accuse," tæcan "to teach") + -i noun suffix.  
2) Bâzdisidan infinitive  from bâzdisi, as above. 

refracting prism 
  	
    $%    
manšur-e šekastgar (#) 
 
Fr.: prisme réfractant    

A prism that is used as a dispersing element in a spectrograph. 

Verbal adj. of   refract   refraction;    prism. 

Manšur  prism; šekastgar agent noun of šekastan "to break,"  refraction. 

refracting telescope 
  %$       $% 
  ~    
teleskop-e šekasti (#), durbin-e ~ (#) 
 
Fr.: lunette astronomique    

A telescope in which an image is formed by the refraction of light through a lens or lens system. 

Verbal adj. of   refract   refraction;    telescope. 

Durbin, teleskop  telescope; šekasti pertaining to šekast,  refraction, šekastgar agent noun of šekastan 
"to break,"   refraction. 

refraction 
  $%    
šekast (#) 
 
Fr.: réfraction    

Optics: The change of direction which a beam of light undergoes as it enters a medium of different 
refractive index.  
Acoustics: The change in direction in sound waves on reaching the boundary between two media.  
Seismology: The bending of a seismic wave as it enters a material of different density. 

From L.L. refractionem  (nominative refractio)  "a breaking up," from L.  refractus, p.p. of refringere "to 
break up," from re- "back" +  combining form of  frangere "to break," from PIE base *bhreg- "to  break" 
(cf. Goth. brikan, O.E. brecan "to break;"  Lith. brasketi "crash, crack"). 

Šekast, past stem of šekastan, šekan "to break, split;" Mid.Pers. škastan "to break;" Av. scind-, scand "to 
beak, cleave;" Proto-Iranian *skand- "to beak, cleave;" PIE sken- "to cut off." 

refractive index 
  
  $%    
dišan-e šekast 
 
Fr.: indice de réfraction    

Of any optical medium, the ratio between the speed of light in a vacuum and the speed of light in the 
medium. 

Refractive pertainig to   refraction;    index. 
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refractor 
  $%    
šekastgar (#) 
 
Fr.: réfracteur    

Same as  refracting telescope. 

Agent noun of refract,   refraction. 

refractory 
  $       
sarkeš, dirgodâz 
 
Fr.: réfractaire    

A substance that has a high  melting point. It is therefore resistant to treatment and not easily melted or 
worked. The opposite of   volatile. 

From refract,   refraction  + adj. suffix  -ory. 

Sarkeš "refractory, disobedient, rebellious, stubborn," literally "withdrw,  remove head," from sar "head" 
(variants soru, sorun "horn," karnâ "a trumpet-like  wind instrument," variant sornâ "a wind  instrument;" 
Mid.Pers. sar "head," sru "horn;" Av.  sarah- "head," sr	 - "horn, nail;"  cf. Skt. iras- "head, chief;" Gk. 
kara "head," karena "head, top," keras "horn;" L. cornu "horn,"  cerebrum "brain;"  P.Gmc. *khurnaz (Ger. 
Horn, Du. horen; cognate with E. horn, as above, from PIE *ker- "head, horn;" O.E. horn  "horn of an 
animal," also "wind instrument;"  E. horn); PIE base *ker- "head, horn, top, summit") + keš present stem of 
kešidan, kašidan "to draw; withdraw, remove" (dialectal Yaqnavi xaš "to draw,"  Qomi xaš "streak, stria, 
mark," Lori  kerr "line;"  Av.  karš- "to draw; to plow,"  karša- "furrow;"  Proto-Iranian *kerš-/*xrah-   "to 
draw, plow;" cf.  Skt. kars-, kársati "to pull,  drag, plow;" Gk. pelo, pelomai "to  move, to bustle;" PIE base 
kwels- "to plow").  
Dirgodâz, literally  "melting  slowly, with  delay," from dir  "slowly,  tardily;  late" (Mid.Pers. dêr, variants 
dagr, drâz "long;"  (Mod.Pers. derâz "long," variant Laki, Kurdi  derež); O.Pers. darga- "long;" Av. 
darga-, dara- "long," drjištm "longest;" cf. Skt. dirghá- "long (in space and time);" L. longus "long;" 
Gk. dolikhos "elongated;" O.H.G., Ger. lang; Goth. laggs "long;"  PIE base *dlonghos- "long")  + godâz-, 
godâxtan "to melt" (Mid.Pers. vitâxtan, vitâcitan  "to melt,"  from Av.  vi-taxti-  "flowing  away, melting," 
from vi- "apart, away from, out"  (O.Pers. viy- "apart, away;" cf. Skt. vi- "apart, asunder, away, out;" L. 
vitare "to avoid, turn aside") + tak- "to  run, to flow,"  tacip- "flowing  water," tacinti  (3pl.pers.act.) "to 
flow,"  tacar- "course," tacan "current, streaming;" Mod.Pers. tâz-, tâxtan "to run; to hasten; to assault," 
tâzi "swift  (greyhound)," tak "running, rush;" Mid.Pers. tâz-, tâxtan "to  flow, to cause to walk," tc- "to 
flow, to walk,"  tag "running, attack,"  tâzig "swift,  fast;" Khotanese ttajs- "to flow, to  walk;" cf.  Skt. tak- to 
rush, to hurry," takti "runs;"  O.Ir. tech- "to flow;"  Lith.  teketi "to walk,  to flow;"  O.C.S. tešti "to walk, to 
hurry;" Tokharian B cake "river;"  PIE base *tekw- "to run; to flow"). 

region 
  
3    
nâhiyé (#) 
 
Fr.: région    

A large, usually continuous segment of a surface or space; area.  H II region. 

M.E., from Anglo-Fr.  regioun; O.Fr. region,  from L. regionem (nominative  regio) "district,  country, 
direction, boundary," from regere "to  direct," cognate with Pers. râst  right. 

Nâhiyé, loan from Ar. nâHiyat. 
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regmaglypt 
  -$    
câluk 
 
Fr.: regmaglypte    

A small depression on the surface of a  meteorite, more particularly on iron meteorites. These 
indentations result from the erosion of areas on the  meteoroid as material is ablated on its passage 
through the atmosphere. 

From N.L., from  Gk. rhegma "fracture, break" + Gk. glypt combining  form of glyphein "to  hollow  out, 
carve, engrave." 

Câluk "small hole" (Tabari),  from câl, câlé "hole,"  from câh "a well, pit"  (Mid.Pers. câh "a well;"  Av.  ct- 
"a well," from  kan- "to dig,"  uskn- "to dig out" (O.Pers. kan- "to dig," akaniya- "it was dug; Mod.Pers. 
kandan "to dig"); cf. Skt.  khan- "to dig," khanati "he digs,"  kha- "cavity, hollow,  cave, aperture") + -uk, 
variant -u, a suffix of diminitive  or  attribution. 

regolith 
  
    
sangpuš (#) 
 
Fr.: régolithe    

The layer of rocky debris and dust that forms the uppermost surface of planets, natural satellites, and 
asteroids. In particular, the lunar regolith was formed by the meteorite bombardments of the Moon's crust. 
It is the rocky debris thrown out of impact craters. 

From Gk. regho(s) "rug, blanket" + -lith,  from lithos  "stone." 

Sangpuš, literally "stone, rock covering," from sang "stone, rock" (Mid.Pers. sang; O.Pers. aanga-; Av. 
asenga- "stone;" related to Mod.Pers. âsmân "sky"  heaven) + puš present stem of pušidan "to cover; to 
put on" (Mid.Pers. pôšidan, pôš- "to cover; to wear;" cf. Mid.Pers. pôst; Mod.Pers. pust "skin, hide;" 
O.Pers. pavast- "thin clay envelope used to protect unbaked clay tablets;" Skt. pavásta- "cover," Proto-
Indo-Iranian *pauast- "cloth"). 

regression 
  ) % 
)       
1) pasraft (#); 2) vâyâzi (#), vâyâzeš (#) 
 
Fr.: régression    

1) Astro.:   retrograde motion.  
2) Geology: A retreat of the sea from land areas. Possible causes include a drop in sea level or uplift.  
3) Math.: A method for fitting  a curve through a set of points using some goodness-of-fit criterion. The 
most common type of regression is  linear  regression. 

From L. regression-, from regress-, stem of regredi "to go back," from    re- "back"  + gradi "to  step, 
walk." 

1)   retrograde.  
2) On the model of   progression, from vâ-  re- +  yâzi, yâzeš, verbal noun of yâzidan "to stretch out the 
arms; grow up" (Parthian Mid.Pers. y'd "to reach a goal, come to, stretch out;" Av. yat- to reach, take one's 
place," yaiiata "places," fr-iiatt "has reached;" cf. Skt. yat- "to be in place, put in place, line up;" PIE 
base *iet- "to be in place"). 
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regression analysis 
  
      
anâlas-e vâyâzeš 
 
Fr.: analyse de régression    

A statistical technique used to determine the values of parameters for a function that best fits a given set of 
data. 

  regression,   analysis. 

regression coefficient 
  	      
hamgar-e vâyâzeš (#) 
 
Fr.: coefficient de régression    

The slope of the straight line that most closely relates two correlated variables. 

  regression,   coefficient. 

regression curve 
  )	       
xam-e vâyâzeš 
 
Fr.: courbe de régression    

A curve representing a non-linear relationship between two or more  variables. 

  regression,   curve. 

regression equation 
  	       
hamugeš-e vâyâzeš 
 
Fr.: équation de régression    

A mathematical expression that describes the relationship between two or more variables. It indicates the 
nature of the relationship and, in particular, the extent to which one can predict some variables by 
knowing others. 

  regression,   equation. 

regression function 
  $      
karyâ-ye vâyâzeš 
 
Fr.: fonction  de régression    

A mathematical function that describes the relationship between two or more variables in a set of data. 

  regression,   function. 

regression line 
  )"       
xatt-e vâyâzeš 
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Fr.: droite  de régression    

The curve representing a  linear regression. It is a line drawn through a set of data that summarizes the 
relationship between the  variables being studied. 

  regression,   line. 

regression of the nodes 
  %     ~     
pasraft-e gerehhâ , ~ gowzahrhâ 
 
Fr.: régression des noeuds    

The slow motion of the   nodes of the Moon's orbit in the opposite direction to the Moon's movement. 
This westward motion, caused by perturbations of other bodies, maily the Earth and Sun, has a rate of 
19.35 degrees per year, making one rotation in 18.6 years. 

  regression;   node. 

regular 
  ) 	
 
) 
	
    
1) bâsâmân (#); 2) razan-mand 
 
Fr.: ordonné, régulier    

1) Evenly or uniformly  arranged in space or time; orderly; well-ordered.  
Math.: Of a polygon, having all sides and angles equal.  
2) Conforming to some accepted rule, discipline, etc. 

M.E. reguler, from  M.Fr., from  O.Fr. reguler, from L.L.  regularis  "continuing rules for  guidance," from 
L. regula "rule,"  cognate with Pers. râst right. 

1) Bâsâmân, from bâ- "with, having"  (  hypo- + sâmân "order, arrangement, disposition; boundary, 
limit,"  Lârestâni sâmon "sign or mark separating one field from another," Gilaki, Tabari šalmân "a straight 
peace of wood or beam, post;" Mid.Pers. sâmânak, sahmân "limit;" loaned into Arm. sahmân; cf. Skt. 
smn-, sm- "boundary, border, limit."  
2) Razan-mand, from razan rule  + -mand a possession suffix. 

regular function 
  $  	
    
karyâ-ye bâsâmân 
 
Fr.: fonction  régulière    

A function of  a complex variable which is single-valued in a domain and which has a finite derivative at 
every point. 

  regular;    function. 

regular galaxy 
  $$
  	
    
kahkašân-e bâsâmân 
 
Fr.: galaxie régulière    
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A galxy which  has a uniformly arranged, symmetrical morphology such as a spiral or elliptical galaxy. 
Opposite of   irregular  galaxy. 

  regular;    galaxy. 

regular reflection 
  %  	
    
bâztâb-e bâsâmân 
 
Fr.: réflexion  régulière    

The reflection of light  when the reflecting surface is very smooth and the reflected rays bounce off parallel 
to each other. Opposite of  diffuse reflection; same as  specular reflection. 

  regular;    reflection. 

regular satellite 
  
  	
 	  ~    
bandevâr-e bâsâmân, mâh-e ~ 
 
Fr.: satellite  régulier    

A satellite that revolves around its planet in an equatorial orbit of low or moderate eccentricity close to the 
planet. One example of a regular satellite system is the Galilean satellites of Jupiter. 

  regular;    satellite. 

regulate (v.) 
  

    
razanidan 
 
Fr.: réguler    

To control, direct, or adjust by a rule, principle, method, etc. 

From L.L. regulatus, p.p. of regulare  "to control by rule,  direct," from L.  regula, cognate with Pers. 
râst  right. 

Razanidan, verbal form of razan  rule, cognate with L. regula. 

regulated 
  
    
razânidé 
 
Fr.: régulé, réglementé    

Controlled or governed according to a rule or principle or law. 

Past participle of   regulate (v.). 

regulation 
  
    
razâneš 
 
Fr.: régulation    
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The act of regulating; the state of being regulated.  
A law, rule, or other order prescribed by authority.  
Electronics: The degree by which a voltage source is held near its no-load amplitude when a load is 
applied. 

Verbal noun of   regulate (v.). 

regulator 
  
    
razângar 
 
Fr.: régulateur    

A person or thing that regulates.  
A governor mechanism for regulating the flow of  fuel, steam, etc., to an engine in order to maintain 
constant speed under varying load or resistance. 

Agent noun of   regulate (v.). 

Regulus (/ Leonis) 
      
Širdel 
 
Fr.: Régulus    

The brightest star in the constellation  Leo (V = 1.35). Regulus is approximately 77.5 light-years from 
Earth. It is a triple star system composed of a hot, bluish-white star with a pair of small, faint companions. 
The main star (Regulus A) is a main sequence of type B7, with a luminosity 140 times brighter than the 
Sun. Its equatorial rotation speed being 317 kilometers per second, the fast rotation distorts Regulus into 
an oblate spheroid with an equatorial diameter about 30 percent larger than the polar diameter. As a result, 
the poles, with a temperature of 15,400 Kelvin, are much hotter than the equator, which glows at 10,200 
Kelvin. 

L., literally  "little  king,"  diminutive of  rex "king,"  related to regere "to keep straight, guide, lead, rule," 
from PIE base *reg- "to rule, to lead straight, to put right;"  akin to Pers. râst "right, straight, correct,"  
right. 

Širdel, literally  "the Lion's heart," on the model of Ar. Qalb  al-Asad (#), from šir "lion;" 
Mid.Pers. šagr "lion"  + del "heart;" Mid.Pers. dil;  Av. zrd- "heart;" cf. Skt. hrd-; Gk. kardia; L.  cor 
Arm. sirt;  PIE base *kerd- "heart;" O.E. heorte; E. heart; Ger. Herz; Bret. kreiz "middle." 

relate (v.) 
  ) 

 
) 
 %
    
1) bâzânidan; 2) bâzâneš dâštan 
 
Fr.: 1) établir  un rapport entre, rapprocher;  2) se rapporter    

1) (tr.) To find  or show a connection between two or more people or things.  
2) (intr.) To have a significant connection with  or bearing on something. 

From O.Fr. relater, from  L. relatus literally  "carried, brought back," from  re- "back, again" + latus 
"carried, brought," used as p.p. of referre, from re- "back, again" + ferre "carry, bear," cognate with Pers. 
bordan "to carry, bear" (Mid.Pers. burdan, O.Pers./Av. bar- "to  bear, carry," barre "to bear (infinitive)," 
Skt. bharati "he carries," Gk. pherein, L. fero  "to carry;" PIE base *bher- "to  carry"). 
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Bâzânidan, literally "to  bring, lead back," from bâz- "back, again,"   re- + ân stem of ânidan "to  bring; 
to lead; to guide," cf. dialectical Kurd. ânin  "to bring, to lead to," Tâleši ânân, ânoe "to bring together two 
edges;" Mid.Pers. ônidan, nidan, nay- "to lead; to bring;" O.Pers. nay- "to lead; to bring" anaya "leads;" 
Av. nay- "to lead; to bring,"  naiieiti  "leads;" cf. Skt. n- "to lead," náyati "leads," aorist s. anait. 

related 
  
    
bâzânidé 
 
Fr.: apparenté    

Connected; associated. 

P.p. of   relate (v.). 

relation 
  
    
bâzâneš 
 
Fr.: relation    

General: A connection or association between two or more things.  
Math.: A property that associates two quantities in a definite order, as equality or inequality. 

Verbal noun of   relate (v.). 

relational 
  
    
bâzâneši 
 
Fr.: relationnel    

Of or pertaining to relations. 

  relation +    -al. 

relational data structure 
  )%    
    
sâxtâr-e dâdehâ-ye bâzâneši 
 
Fr.: structure de données relationnelle    

A type of data structure in which data are represented as tables in which no entry contains more than one 
value. 

  relational;    data;   structure. 

relational system 
  	
  
    
râžmân-e bâzâneši 
 
Fr.: système relationnel    

A database management system in which a relational data structure is used. 

  relational;    system. 
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relative 
  
    
bâzâni 
 
Fr.: relatif    

(adj.): Existing or having its specific  nature only by relation to something else; not absolute or 
independent. 

From M.E. relatif  (n.), from O.Fr. relatif,  from  L.L. relativus  "having reference or relation," from L. 
relatus, suppletive p.p. of referre "to refer,"    relate (v.). 

Bâzâni, from bâzân- present stem of bâzânidan relate (v.) + -i adj. suffix. 

relative density 
  -  
    
cagâli-ye bâzâni 
 
Fr.: densité relative    

The ratio of the density of a substance to the density of a given reference material. For a solid or liquid, it 
is the density (at 20°C) relative to the maximum density of water (at 4°C). For a gas is its density divided 
by the density of hydrogen (or sometimes dry air) at the same temperature and pressure. Also called  
specific density. 

  relative;   density. 

relative error 
  
  
    
irang-e bâzâni 
 
Fr.: erreur  relative    

The difference between the measured or inferred value and the true value of a quantity divided by the true 
value, often expressed as a percentage. 

  relative;   error. 

relative frequency 
  	   
    
basâmad-e bâzâni 
 
Fr.: fréquence relative    

Statistics: The number of the occurrences of an event divided by the number of observations. 

  relative;   frequency. 

relative humidity 
  
	   
    
nam-e bâzâni 
 
Fr.: humidité relative    
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The amount of moisture in the air compared to what the air can "hold" at that temperature. It is given by 
the ratio of the partial pressure of water vapor in the mixture to the saturated vapor pressure of water at a 
specific temperature. 

  relative;   humidity. 

relative refractive index 
  
  $%   
    
dišan-e šekasti-ye bâzâni 
 
Fr.: indice de réfraction  relatif    

The ratio of the sine of the angle of incidence to the sine of the angle of refraction for a ray passing out of 
one of the media into the other. 

  relative;   refractive;    index. 

relatively 
  
 

    
bâzânivâr, bâzânâné 
 
Fr.: relativement    

In a relative manner; in relation to something else. 

From   relative + -ly  "-vâr, -âné." 

relativism 
  
    
bâzâni-bâvari 
 
Fr.: relativisme    

The belief that truth is relative and may vary from individual  to individual,  from group to group, or from 
time to time, having no objective standard. 

From   relative + -ism a suffix  used in the formation of nouns denoting action or practice, state or 
condition, principles, doctrines, etc. 

Bâzâni-bâvari, from bâzâni  relative  + bâvari, from  bâvar "belief"  (Mid.Pers. wâbar "beleif;"  Proto-
Iranian *uar- "to  choose; to convince; to believe;" cf. Av. var-  "to choose; to convince" varna-, varana- 
"conviction, faith;"  O.Pers. v(a)r- "to choose; to convince;" Skt. vr- "to  choose," vara- "choosing"). 

relativist 
  
    
bâzâni-bâvar 
 
Fr.: relativiste    

An adherent or advocate of relativism. 

From   relative + -ist a suffix  of nouns. 

Adj. from    relativism. 

relativistic 
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  
	
 
    
bâzânigimand, bâzânivar 
 
Fr.: relativiste    

1) Physics: Relating to the relativity theory.  
2) Philosophy: Involving  or characterized by relativism. 

From   relativist  +   -ic. 

relativistic Doppler effect 
  C     
	
    
oskar-e Doppler-e bâzânigimand 
 
Fr.: effet Doppler relativiste    

The Doppler effect when the relative motion of the source and the observer is comparable to the speed of 
light. In that case the classical Doppler formula should be corrected for effects of the special theory of 
relativity (Lorentz  transformation). 

  relativistic;    Doppler effect. 

relativistic mass 
  	  
	
    
jerm-e bâzânigimand 
 
Fr.: masse relativiste    

The mass of a body which is travelling at a speed comparable to the velocity of light. 

  relativistic;    mass. 

relativistic particle 
  ^  
	
    
zarre-ye bâzânigimand 
 
Fr.: particule  relativiste    

A particle which has a speed comparable to the velocity of light. 

  relativistic;    particle. 

relativistic quantum mechanics 
  $
%	 	   $
$    
	
    
kuântom mekânik-e bâzânigimand 
 
Fr.: mécanique quantique relativiste    

A quantum theory that incorporates special relativity, for example,   quantum electrodynamics. 

  relativistic;    quantum mechanics. 

relativistic redshift 
  )    $   
	
    
sorx kib-e bâzânigimand 
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Fr.: décalage vers le rouge relativiste    

A redshift caused by the  relativistic  Doppler  effect.   gravitational  redshift. 

  relativistic;    redshift. 

relativistic velocity 
  %
  
	
    
tondâ-ye bâzânigimand 
 
Fr.: vitesse relativiste    

The velocity of a body when it is a significant  fraction of the speed of light. 

  relativistic;    velocity. 

relativity 
  
    
bâzânigi 
 
Fr.: relativité    

General: The state or fact of being relative.  
Physics: 1) Short for the  Galilean  relativity.  
2) Short for the   relativity  theory of Einstein. 

Relativity, from    relative +   -ity. 

relativity principle 
    
    
parvaz-e bâzânigi 
 
Fr.: principe  de relativité    

The requirement employed by Einstein in his relativity theories, that the equations describing the laws of 
physics are the same in all frames of reference. This statement and that of the constancy of the speed of 
light constitute the founding principles of  special relativity. 

Relativity;   principle. 

relativity theory 
  
  
    
negare-ye bâzânigi 
 
Fr.: théorie de la relativité    

Any of the two theories put forward by Albert  Einstein:   special relativity  and   general relativity. 

Relativity;   theory. 

relativize (v.) 
  
 $
    
bâzâni kardan 
 
Fr.: relativiser    
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To regard as or make one thing relative to something else. 

  relative +   -ize. 

relaxation 
      
vâheleš (#) 
 
Fr.: relaxation    

The time evolution of the properties of a physical system which has abruptly been disturbed by the action 
of external forces and which regains its steady-state condition once the action has been removed. 

Relaxation, verbal noun of relax, from M.E.,  from O.Fr. relaxer from  L. relaxare "relax,  loosen, open," 
from   re- "back"  + laxare "loosen," from  laxus "loose." 

Vâheleš, from vâ- re-  + heleš, verbal noun of helidan, heštan "to place, put" from Mid.Pers. hištan, 
hilidan "to  let, set, leave, abandon;" Parthian Mid.Pers. hyrz; O.Pers. hard- "to send forth," ava.hard- "to 
abandon;" Av. harz- "to discharge, send out; to filter," hrzaiti "releases, shoots;" cf. Skt. srj- "to let go 
or fly, throw,  cast, emit, put forth;" Pali sajati "to  let loose, send forth." 

relaxation time 
  	
      
zamân-e vâhaleš 
 
Fr.: temps de relaxation    

The characteristic length of time that is required for a system undergoing  relaxation to move to its 
equilibrium state. If the system follows an exponential law G = G0 exp(-t / !), the relaxation time is the 
time required for G to obtain the fraction 1/e of its initial  value G0. 

  relaxation;    time. 

relay 
  $    
ask (#) 
 
Fr.: relais    

General: The act of passing something along from one person, group, or device to another.  
Electronics: An electronic or electromechanical switching device, typically  operated by a low voltage, that 
controls a higher-voltage or higher-power circuit and turns it on or off.  
A device consisting of a receiver and a transmitter, used to receive and retransmit signals. 

M.E. relaien "to  unleash fresh hounds in a hunt," from M.Fr. relai "reserve pack of hounds or other 
animals," from O.Fr. relaier  "to exchange tired animals for fresh," literally  "to leave behind," from    re- 
"back" + laier  "to leave." 

Ask "relay horse kept in stations for the use of messengers," maybe from asb horse. 

reliability 
  %
    
ostigâni 
 
Fr.: fiabilité    
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The state or quality of being reliable. 

Stae noun of  reliable. 

reliable 
  
>b_?     
ostigân (#) 
 
Fr.: fiable    

Able to be trusted to be accurate or to provide a correct result. 

From rely, from O.Fr. relier  "fasten, rally, oblige,"  from L.  religare "fasten, bind fast,"  from   re-, 
intensive prefix, + ligare  "to bind" +    -able. 

Ostigân, from Mid.Pers. ostigân "reliable, firm,  sure," from ost "firm,  reliable." 

reliable data 
    %
    
dâdehâ-ye ostigân 
 
Fr.: données fiables    

Date which are not affected by sampling error or bias. 

  reliable;    data. 

reluctance 
  %    
setehi (#) 
 
Fr.: réluctance    

The ratio of the magnetomotive force acting in a magnetic circuit to the magnetic flux. Also called 
magnetic resistance, it is analogous to resistance in an electrical circuit. 

Reluctance "act of struggling against;" L. reluctari  "to struggle against," from   re-  "against" + luctari 
"to struggle." 

Setehi "contention, litigation," related to setihidan "to quarrel, brawl,"  setiz, "battle, combat, conflict," 
setizidan "to fight;"  Mid.Pers. stêzag "quarrel, strife;" Av. stij-  "battle;" cf.  Skt. steg- "to assail;" Gk. 
stizein "to prick, puncture," stigma "mark, puncture;" O.E. stician  "to pierce, stab;" E. stick (v.); PIE 
*steig- "to sting, stab." 

remanence 
  	   
    
pasmând (#) 
 
Fr.: rémanence    

An effect that remains in a system for a while after the physical cause has been removed. For example the 
light remaining in a detector after elimination of  the source, or the magnetic induction that remains in a 
material after removal of the magnetizing field. 

From reman(ent),   remanent + -ence a noun suffix. 
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Noun of   pasmân. 

remanent 
  	   
    
pasmân 
 
Fr.: rémanent    

Possessing  remanence. 

M.E. from L.  remanent- (stem of remanens), pr.p. of remanere "to remain, stay behind," from  re- 
"back" + manere "to stay, remain," cognate with Pers. mândan "to stay, remain," as below. 

Pasmân, from pas- "behind," variant pošt "back; the back; behind" (Mid.Pers. pas "behind, before, after;" 
O.Pers. pas "after;" Av. pasca "behind (of space); then, afterwards (of time);" cf. Skt. pac "behind, 
after, later;" L. post, as above; O.C.S. po "behind, after;" Lith. pas "at, by;" PIE *pos-,  *posko-) + mân 
present stem of mândan "to remain, stay" (mân "house, home;" Mid.Pers. mândan "to remain, stay;" 
O.Pers. mn- "to remain, dwell;" Av. man- "to remain, dwell; to wait;"  Gk. menein "to remain;"  L. manere 
"to stay, abide" (Fr. maison, ménage; E. manor, mansion, permanent); PIE base *men- "to remain, wait 
for"). 

remote 
      
dur (#) 
 
Fr.: à distance    

Situated at some distance away. 

M.E. from L.  remotus "afar off, remote," p.p. of removere "move back or away," from    re- "back, away" 
+ movere "to move." 

Dur, from Mid.Pers. d	 r  "far, distant, remote;" O.Pers. d	ra-  "far (in time  or space)," d	raiy  "afar, far 
away, far and wide;" Av. d	 ra-,  d	 ir "far," from dav- "to  move away;" cf. Skt. d	 rá- "far;  distance (in 
space and time);" PIE base *deu- "to move forward, pass;" cf. Gk. den "for a long time," deros "lasting 
long." 

remote access 
  %         
dastrasi az dur (#) 
 
Fr.: accès à distance    

The ability to connect to a computer from a remote location and to control the machine once the 
connection has been made. 

  remote;   access. 

remote control 
  -$
% $
%        
dur kontrol (#), kontrol  az dur (#) 
 
Fr.: commande à distance    
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1) Control of the operation or performance of an apparatus from a distance, as the control of a guided 
missile by radio signals.  
2) A device used to control the operation of an apparatus or machine, as a television set, from a distance. 

  remote;   control. 

remote observing 
  -
 
      
dur-nepâheš, nepâheš az dur 
 
Fr.: observation à distance    

A mode of astronomical observation in which the observer is situated in a remote place from the 
telescope. The data are collected through asistants in contact with the telescope, and are transmitted along 
some communication pathway for local processing and interpretation. 

  remote; observing, verbal noun of   observe (v.). 

remote sensing 
  3        
hesgari az dur 
 
Fr.: télédétection    

Technique that utilizes electromagnetic waves to detect, measuring, and obtain information about an 
object that is not in contact with the sensing apparatus. 

  remote;   sense. 

Hesgari, noun from hesgar  sensor; dur  remote. 

renormalization 
  
    
bâzhanjârvareš 
 
Fr.: renormalisation    

A mathematical process used in quantum physics that avoids infinite terms by carefully defining 
fundamental quantities such as mass and charge. 

  re-;   normalization. 

repeat (v.) 
  
    
bâzgaršidan 
 
Fr.: répéter    

To do or say something again. 

From O.Fr. repeter "say or do again, demand the return of," from L. repetere "do or say again, attack 
again," from   re- "again"  + petere "go toward, seek, demand, attack" 

Bâzgaršidan, infinitive  of bâzgarš  repetition. 

repeater 
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      
bâzgaršgar 
 
Fr.: répéteur    

A device that receives weak incoming signals, boosts the signal and then retransmits the signal. 

Agent noun of   repeat (v.). 

repetition 
      
bâzgarš 
 
Fr.: répétition    

The act of repeating; repeated action, performance, production, or presentation. 

From L. repetitionem (nominative repetitio),  from repetitus, p.p. of repetere "to do or say again." 

Bâzgarš from bâz-  re- + garš "turn, time (indicating  multiplication,  as in three times, four times, etc.," 
aquivalent to Fr. fois), related to gez in hargez "ever, always; never," garz in hagarz "never." Garš has 
numerous variants in Pers. dialects, all denoting "turn, times" ( .), e.g. [Mo'in]: gazak; Qâyeni: 
gaš; Hamadâni, Qomi: kaš; Lori: gey, gel; Semnâni, Sorxeyi, Lâsgardi, Sangesari: gazak; Gilaki: garaš; 
Tâleši: gara, vera, verxa; Tabari: gal, gel; Tâti Karingâni:  kat; Kermâni: karet;  related to Av. hakrt 
"once," from *ha(m)-kar-,  the second element meaning "to do;" Pers; kardan; cf. Skt. sakrt "once, 
repeated; ever; never." 

replenish (v.) 
  $

    
bâz-âkandan 
 
Fr.: réapprovisionner    

To make full or complete again, as by supplying what is lacking or used up.  replenishment. 

M.E. replenisshen, from O.Fr. repleniss-, extended pr.p. stem of replenir "to fill  up," from    re-, 
intensive prefix, + -plenir,  from L. plenus "full,"   cognate with Pers. por "full,"    full. 

Bâz-âkandan, from bâz re-âkandan "to fill,   to stuff;" Mid.Pers. âgandan "to  fill,  stuff;" maybe related 
to Skt. ghana- "full  of, densely filled with,  complete;" Proto-Iranian *kan-  "to fill." 

replenishment 
  $
    
bâz-âkand 
 
Fr.: réapprovisionnement    

The process by which a missing chemical element or compound is added to an astrophysical medium. 

Verbal noun of   replenish (v.). 

report 
      
gozâreš (#) 
 
Fr.: rapport    
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An account describing in detail an event, situation, or the like, as an  observing report. 

M.E. reporten, from M.Fr.  reporter, from  O.Fr. report, from  reporter "to tell,  relate," from L.  reportare 
"carry back," from    re- "back" + portare  "to carry." 

Gozâreš "report; explanation," verbal noun of gozârdan"to explain;" Mid.Pers. wizardan  "to explain;" 
O.Pers. abicriš- "servant," all from prefixed  Proto-Iranian *car-  "to move, walk, perform;"  cf. Av.  car- "to 
move, approach," carn "moves," aipi-cara- "following," fra-cara-  "preceding;" also Mod.Pers. caridan 
"to graze;" Skt. car- "to move, walk,  go, wander, perform," cárati "moves, wanders;" Gk. pelomai "am  in 
motion; go;" L.  anculus "servant," colere "to till,  inhabit." 

reprint 
  -    
bâzcâp (#) 
 
Fr.: ré-impression    

A reproduction in print  of matter already printed. 

  re- +   print. 

repulse (v.) 
  
    
vâzadan (#) 
 
Fr.: repousser    

To drive back; to repel.   repulsion. 

M.E., from L.  repulsus, p.p. of repellere, from   re- "back"  + pellere "to drive,  strike, push." 

Vâzadan "to repulse," from vâ-  re- + zadan "to strike, beat; to play an instrument; to do" (Mid.Pers. 
zatan, žatan; O.Pers./Av. jan-, gan- "to strike, hit, smite, kill"  (jantar-  "smiter");  cf. Skt. han- "to strike, 
beat" (hantar- "smiter, killer");  Gk.  theinein "to strike;"  L. fendere "to strike, push;" Gmc. *gundjo  "war, 
battle;" PIE *gwhen- "to strike, kill"). 

repulsion 
  
    
vâzaneš (#) 
 
Fr.: répulsion    

Physics: The force that acts between bodies of like electric charge or magnetic polarity, tending to 
separate them. 

Verbal noun of   repulse (v.). 

repulsive force 
  
   

    
niru-ye vâzanandé 
 
Fr.: force répulsive    

The force by which bodies repel one another.  repulsion. 

Repulsive, adj. of  repulse (v.);   force. 
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research 
  )  
) 
    
1) pažuheš (#); 2) pažuhidan (#) 
 
Fr.: 1) recherche; 2) rechercher    

1) (n.) A systematic inquiry or investigation  into a subject in order to discover or establish or revise facts, 
theories, applications, etc.  
2) (v.) To carry out research into a subject. 

From M.Fr. recerche, from O.Fr. recercher "to  seek out, search closely," from  re-, intensive prefix,  + 
cercher "to seek for," from L.  circare "to  go about, wander, traverse," from circus circle. 

Pažuheš, verbal noun of pažuhidan "to search;" Proto-Iranian *pati-iud-, from *pati-  "agaist, back, 
opposite to, towards, face to face, in front of (cf. O.Pers. paity; Av. paiti;  Skt. práti; Pali pati-;  Gk. proti, 
pros "face to face with, towards, in addition to, near;" PIE base *proti)  + *iud-  "to struggle for something, 
to fight (Av.  y	 
-  "to fight,  struggle;" Mod.Pers. justan, juy- "to search, seek, ask for"); cf. Mid.Pers. 
vijuyihitan "to  search, seek." 

researcher 
      
pažuhešgar (#) 
 
Fr.: chercheur    

A scientist who devotes himself to doing research. 

Agent noun, from   research +   -or. 

reseau 
      
rezo 
 
Fr.: réseau    

A grid of fine  lines photographed onto or cut into a glass plate and used as a reference for astronomical 
observations. 

From Fr. réseau, O.Fr. reseuil "little net," from  raiz "net," from  L. 1rete "net." 

Rezo, loan from Fr., as above. 

reserach director 
  %      
râštâr-e pažuheš 
 
Fr.: directeur  de recherche    

A person who has the quality of guiding, regulating, or controling the work  of other rersearchers. 

  research;   director. 

reserach reactor 
        
vâžirgar-e pažuheši 
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Fr.: réacteur de recherche    

A nuclear reactor designed for radionuclide production, materials testing, and training. 

  research;   reactor. 

residual field 
  	
  	
    
meydân-e mândé 
 
Fr.: champ résiduel    

The magnetic field left in an iron core after excitation has been removed. 

  residue +   -al;   field. 

residue 
  	
    
mândé (#) 
 
Fr.: résidu    

General: Something that remains after a process involving the removal of part of the original has been 
completed.  
Math.: If f(z) is a complex function,  its residue at an isolated singularity z0 is defined by the integral 
(1/2Qi) „f(z)dz taken along a simple closed curve interior to an annulus about z0. 

M.E., from O.Fr. residu, from  L. residuum "a remainder," neuter of residuus "remaining, left over,"  from 
residere "to remain behind." 

Mândé p.p. of mândan "to remain, stay" (mân "house, home;" Mid.Pers. mândan "to remain, stay;" 
O.Pers. mn- "to remain, dwell;" Av. man- "to remain, dwell; to wait;"  Gk. menein "to remain;"  L. manere 
"to stay, abide" (Fr. maison, ménage; E. manor, mansion, permanent); PIE base *men- "to remain, wait 
for"). 

residue theorem 
  
  	
    
farbin-e mândehâ 
 
Fr.: théorème des résidus    

The theorem stating that the value of the line integral of a complex function, taken along a simple closed 
curve encircling a finite number of isolated singularities, is given by 2Qi times the sum of the residues of 
the function at each of the singularities. 

  residue;   theorem. 

resistance 
  %    
istâdegi (#) 
 
Fr.: résistance    

General: The act or power of resisting, opposing, or withstanding.  
Electricity:  A property of a conductor by virtue of  which the passage of current is opposed, causing 
electric energy to be transformed into heat. It is the quantity that determines the current that results due to 
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a voltage in a simple circuit. For a fixed voltage, if the resistance increases, the current decreases. It is 
given by the equation R = V/I, where V is the voltage difference and I the current. Resistance has the SI 
units volts per ampere, called  ohm. 

From resist + -ance. The first component from O.Fr. resister, from L. resistere "to resist, to stand back," 
from   re- "against" + sistere "to take a stand, "cause to stand," cognate with Pers. istâdan "to stand," as 
below. 

Istâdegi "resistance," from istâdan "to stand;" Mid.Pers. êstâtan "to stand;" O.Pers./Av. sta- "to stand, 
stand still; set;" Av. hištaiti;  Skt. sthâ- "to stand;" Gk. histemi "put, place, weigh,"  stasis "a standing still;" 
L. stare "to stand;" Lith.  statau "place;" Goth. standan; PIE base *sta- "to stand." 

resolution 
      
vâgošud 
 
Fr.: résolution    

1) The degree to which an optical system renders visible separate parts of an object or distinguishes 
between different sources of light. Also known as spatial resolution.   spectral resolution.  
2) The time interval between successive discenible signals. 

Verbal noun of   resolve (v.). 

resolve (v.) 
  
    
vâgošudan 
 
Fr.: résoudre    

To separate and make visible the individual parts of an image. 

From M.E. resolven, from L. resolvere "to  loosen, undo, settle," from   re- + solvere "to loosen,"  
solve (v.). 

Vâgošudan, from prefix vâ-  re- + gošudan, gošâdan "to loose, open up, let free;" gošâd "opened; ample, 
broad;" Mid.Pers. wišâdan "to let free;" Khotanese hy "bound;" O.Pers. višta "untied, loosened," 
vištspa- "with loosened horses" (personal name); Av. višta "untied," -hišii "holds fettered," hita- 
"fastened, tied on, put to;" cf. Skt. s- "to bind, fasten, fetter," sitá- "bound," ví-sita- "untied." 

resolved line 
  )"       
xatt-e vâgošudé 
 
Fr.: raie  résolue    

A spectral line that is not contaminated by other nearby lines. 

Resolved, p.p. of  resolve (v.);   line. 

resolving power 
  %
      
tavân-e vâgošud 
 
Fr.: pouvoir  de résolution, pouvoir séparateur    
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A measure of an optical system's ability to produce an image which separates two points or parallel lines 
on the object. 

Resolving verbal adj. of   resolve (v.);   power. 

resonance 
      
bâzâvâyi (#) 
 
Fr.: résonance    

1) The state of a mechanical system in which the amplitude of oscillation is increased when it is subjected 
to stimulus from another source at or near its own natural frequency.  
2) The condition of an electrical circuit  with respect to a given frequency in which the net reactance is 
zero and the current flow a maximum.  
3) A relationship in which  the orbital period of one body is related to that of another by a simple integer 
fraction, such as 1/2, 2/3, 3/5.  Lindblad  resonance.  
4)   resonance particle. 

Resonance, from M.Fr. resonance, from L. resonantia "echo," from resonare "to resound," from re- 
"again, back" + sonare "to sound." 

Bâzâvâyi, from bâz- "again, back,"   re-, + âvâ "voice, sound" (related to âvâz "voice, sound, song," 
bâng "voice, sound, clamour" (Mid.Pers. vâng), vâžé "word;" Av.  vacah- "word," vaocanghê "to decalre" 
(by means of speech), from vac- "to speak, say;" cf. Skt. vakti "speaks, says," vacas- "word; Gk. epos 
"word;" L.  vox "voice;" PIE  base *wek- "to speak") + -yi noun suffix. 

resonance capture 
  -v      
gir-oft-e bâzâvâyi 
 
Fr.: capture résonante    

Capture by an atomic nucleus of a particle whose energy is equal to one of the energy levels of the 
nucleus. 

  resonance;  capture. 

resonance frequency 
  	       
basâmad-e bâzâvâyi 
 
Fr.: fréquence de résonance    

The frequency at which a system is in  resonace. 

  resonance;  frequency. 

resonance line 
  )"       
xatt-e bâzâvâyi 
 
Fr.: raie  de résonance    

For a particular atom, the spectral line corresponding to the longest wavelength arising from a transition 
between the ground state and an excited state. 
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  resonance;  line. 

resonance particle 
  ^      
zarre-e bâzâvâyi 
 
Fr.: particule  de résonance    

A hadronic particle which exists for only  a very brief time (10-23 seconds) before decaying into hadrons; 
also called resonance. The existence of a resonance cannot be observed directly; it can only be inferred 
from studying the longer-lived products of its decay. 

  resonance;  particle. 

resonance region neutron 
  
%
      
3      
notron-e nâhiye-ye bâzâvâyi 
 
Fr.: neutron dans la région de résonance    

A neutron with an energy between 1 eV and 0.01 MeV. 

  resonance;  region;    neutron. 

resonant circuit 
  #      
barqrâh-e bâzâvâ 
 
Fr.: circuit  résonnant    

An electrical circuit  containing both capacitance and inductance in such a way that a certain periodic 
electric oscillation will  reach maximum amplitude. 

  resonant;   circuit. 

resonant reaction 
        
vâžireš-e bâzâvâ 
 
Fr.: réaction  résonante    

A nuclear reaction whose probability is enhanced at an energy corresponding to an energy level of one of 
the nuclei.   resonance capture. 

Resonant, verbal adj. of  resonate;   reaction. 

resonate (v.) 
  
    
bâzâvâyidan 
 
Fr.: résonner    

To produce or exhibit mechanical, electrical, or chemical resonance, or cause a system to produce or 
exhibit resonance. 

Verbal form of    resonance. 
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resorption 
  	    
bâzšam 
 
Fr.: résorption    

The absorption of a material by a medium or system after having been released from absorption by that 
same medium or system.  absorption;   desorption;   sorption. 

Verbal noun of resorb, from L.  resorbere, from   re- + sorbere "to swallow,  suck up." 

Bâzšam, from bâz "again, back,"  re-, + šam, variant of zšâm, as in âšâm, âšâmidan "to drink, to sip;" 
Av. šam- "to drink, sip, swallow;"  Skt. cam, camati "to sip, dirink,  lick  up, absorb." 

responder 
  )    
pâsoxgu (#) 
 
Fr.: répondeur    

The component of a radar system that returns the signals used to detect and locate objects. 

Agent noun of respond (v.),   response. 

Pâsoxgu, from pâsox response + gu agent noun and present stem of goftan "to say, speak, relate, tell; to 
compose a poem," from Mid.Pers. guftan "to say, tell, utter;" O.Pers. gaub- "to say." 

response 
  )    
pâsox (#) 
 
Fr.: réponse    

Any reaction of a system to an external stimulus. 

From L. responsum "answer," noun use of neuter p.p. of respondere "answer to, promise in return," from 
  re- "back" + spondere "to pledge." 

Pâsox "answer, response;" Mid.Pers. pâssox "answer, reply;" loaned in Arm. patasxani "answer;" Proto-
Iranian *pati-sanh-, from  *pati-  "agaist, back, opposite to, towards, face to face, in front of" (O.Pers. 
paity; Av. paiti;  Skt. práti;  Pali pati-; Gk.  proti, pros "face to face with, towards, in addition  to, near;" PIE 
base *proti) + *sanh- "to  declare, say" (Mod.Pers. soxan "speech, utterance, word;" Mid.Pers. saxwan 
"word, speech;" O.Pers. ah- "to declare, say" aaham "I said;" Av. sngh- "to declare," snghmi "I say;" 
cf. Skt. ams- "to praise, declare;" L. censere "to estimate, think; decide"). 

response time 
  	
  )    
zama-e pâsox 
 
Fr.: temps de réponse    

The time between an occurrence and a reaction produced by the occurrence. 

From responsive, from   response + -ive a suffix of adjectives and nouns of adjectival origin +   -ity. 

Pâsox guyandegi noun from pâsoxgu responder. 
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  response;  time. 

rest 
  	!     
âram 
 
Fr.: au repos    

Cessation or absence of motion.  rest energy;  rest mass. 

M.E.; O.E. ræste, reste "rest, bed, intermission of labor, mental peace," akin to O.H.G. rasta "league of 
miles," O.N. rost "league, distance after which one rests." 

Âram, variant of ârâm "rest, quiet, tranquility;"  Mid.Pers. râm "peace," râmenidan "to  give peace, 
pleasure," râmišn "peace, pleasure;" Av. ram- "to stay, rest;" cf. Skt. ram- "to stop, stand still, rest, 
become appeased;" Gk. erema "quietly, gently;" Goth. rimis "rest;" Lith.  rãmas "rest." 

rest energy 
  $  	!     
kâruž-e âram 
 
Fr.: énergie au repos    

The energy which a particle has when it is at rest. According to Einstein's mass-energy relation, it is equal 
to the rest mass times the square of the speed of light (E = mc2). 

  rest;   energy. 

rest mass 
  	  	!     
jerm-e âram 
 
Fr.: masse au repos    

The inertial mass that an object has when it is at rest relative to an observer. 

  rest;   mass. 

rest-mass energy 
  $  	  	!     
kâruž-e jerm-e âram 
 
Fr.: énergie au repos    

same as  rest energy. 

  rest;   mass;  energy. 

restoration 
      
bâzsâzi (#) 
 
Fr.: restauration    

The act or process of restoring such as  image restoration. 
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M.E., from L.L.  restauration-  (stem of restauratio), from restauratus, p.p; of  restaurare "repair, rebuild, 
renew," from   re- "back, again" +  -staurare "restore." 

Bâzsâzi, from bâz- "back, again,"  re-, + sâzi "making,  building, creating," from  sâzidan, sâxtan "to 
build, make, fashion; to adapt, adjust, be fit" (from Mid.Pers. sâxtan, sâz-, Manichean Parthian s'c'dn "to 
prepare, to form;" Av. sak- "to understand, to mark," sâcaya- (causative) "to teach"). 

restored image 
  %&    )%    
tasvir-e bâzsâxté 
 
Fr.: image restaurée    

An image that has been upgraded by a process of  image restoration. 

Restored, p;p. of restore,  restoration;    image. 

Tasvir  image; bâzsâxté, p.p. of bâzsâxtan,  restoration. 

result 
      
barâyé 
 
Fr.: résultat    

General: Something that happens as a consequence; outcome.  
Math.: A quantity, expression, etc., obtained by calculation.   resultant. 

M.E. resulten (v.); L. resultare "to  result," in classical L. "to  spring forward, rebound," frequentative of 
p.p. of resilire "to  rebound," from re- "back"  + salire "to jump,  leap." 

Barâyé, literally "upcoming,"  from bar-  "on; up; upon; in; into;  at; forth; with;  near; before; according to" 
(Mid.Pers. abar; O.Pers. upariy "above; over, upon, according to;" Av. upairi  "above, over," upairi.zma- 
"located above the earth;" cf. Gk. hyper- "over, above;" L. super-; O.H.G. ubir  "over;" PIE base *uper 
"over") + ây- present stem of âmadan "to come, arrive, become" (Av. ay- "to go, to come," aiti "goes;" 
O.Pers. aitiy "goes;" Skt. e- "to come near," eti "arrival;" L.  ire "to  go;" Goth. iddja "went,"  Lith.  eiti "to 
go;" Rus. idti "to go")  + -e nuance suffix. 

resultant 
  
    
barâyand (#) 
 
Fr.: résultante    

Physics: The single vector obtained by applying vector addition to two or more given vectors. 

M.E., n. use of L. resultant-, pr.p. of resultare,    result. 

Barâyand, from bar,   result,  + -âyand short for âyandé agent noun of âmadan "to come, arrive, 
become,"  result. 

resultant acceleration 
  %  
    
šetâb-e barâyand (#) 
 
Fr.: accélération résultante    
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An acceleration that results from the vector addition of two or more distinct acceleartions. 

  resultant;   acceleration. 

retard 
  $    
dirkard (#) 
 
Fr.: retard    

A slowing down, holding  back, or hindrance, 

M.E., from M.Fr.,  from L  retardare "to make slow, delay, keep back, hinder," from   re-,  intensive 
prefix, + tardare "to  slow." 

Dirkard  "delay," from dir  "slowly,  tardily;  late" (Mid.Pers. dêr, variants dagr, drâz "long;"  (Mod.Pers. 
derâz "long," variant Laki,  Kurdi derež); O.Pers. darga- "long;"  Av. darga-, dara- "long," drjištm 
"longest;" cf. Skt. dirghá-  "long (in  space and time);" L. longus "long;" Gk. dolikhos "elongated;" O.H.G., 
Ger. lang; Goth. laggs "long;" PIE base *dlonghos- "long")  + kard past stem of kardan "to do, to make" 
(kâr "work,"  varaint kar (Mid.Pers. kardan;  O.Pers./Av. kar- "to do, make, build;"  Av. krnaoiti "he 
makes;" cf. Skt. kr- "to do, to make," krnoti  "he makes, he does," karoti "he makes, he does," karma "act, 
deed;" PIE base kwer- "to do, to make"). 

retardation plate 
  %*  $    
tiqe-ye dirkard 
 
Fr.: lame à retard    

Same as  wave plate. 

Retardation, from   retard;    plate. 

retarded field 
  	
  $    
meydân-e dirkardi 
 
Fr.: champ retardé    

The electric or magnetic field that is derived from the retarded potentials. 

Retarded, adj. of  retard;    field. 

retarded potential 
  %
  $    
tavand-e dirkardi 
 
Fr.: potentiel retardé    

The electromagnetic potential at an instant in time and a point in space as a function of the charges and 
currents that existed at earlier times. 

Retarded, adj. of  retard;    potential. 

reticle 
  %%    
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târbast (#) 
 
Fr.: réticule    

A system of intersecting lines which are placed in the focus of the objective of an optical instrument to aid 
in sighting; aligning, or  measuring. Same as reticule. 

From L. reticulum "little  net,"  from to ret(e>  "net" + -i-  + -culum variant of   -ula. 

Târbast, from târ "thread, warp, string"  (related to tur "net, fishing net, snare," tâl "thread" (Borujerdi 
dialect), tân "thread, warp of a web," from tanidan, tan- "to  spin, twist, weave;" Mid.Pers. tanitan;  Av. 
tan- to stretch, extend;" cf. Skt. tan- to stretch, extend;" tanoti "stretches," tántra- "warp; essence, main 
point;" Gk. teinein "to  stretch, pull tight;"  L. tendere "to stretch; Lith. tiñklas  "net, fishing net, snare," 
Latv. tikls "net;"  PIE base *ten- "to stretch") + bast "joined, tied," past stem of bastan, vastan "to bind, 
shut" (O.Pers./Av. band- "to bind, fetter," banda- "band, tie"  (cf. Skt. bandh- "to bind, tie,  fasten;" PIE 
*bhendh- "to bind;"  Ger. binden; E. bind). 

Reticulum 
  %    
Tur (#) 
 
Fr.: Réticule    

The Net. A small constellation in the southern hemisphere, at 4h right ascension, 62° south declination. It 
is centred on a group of stars with magnitudes 3.4 to 5 just north-west of the  Large Magellanic Cloud, 
and about halfway between  Canopus and  Achernar. Abbreviation:  Ret; genitive: Reticuli. 

L. reticulum "little  net," named in 1752 by Abbé Nicolas Louis  de Lacaille (1713-1762) to commemorate 
the reticle, an instrument he used to measure star positions. The constellation was first published by Isaak 
Habrecht of Strasbourg as the Rhombus, but was renamed by Lacaille as Reticulum Rhomboidalis. 

Tur "net, fishing net, snare," related to târ "thread, warp, string," tâl "thread"  (Borujerdi dialect), tân 
"thread, warp of a web," from tanidan, tan- "to  spin, twist, weave" (Mid.Pers. tanitan; Av.  tan- to stretch, 
extend;" cf. Skt. tan- to stretch, extend;" tanoti "stretches," tántra- "warp;  essence, main point;" Gk. 
teinein "to stretch, pull tight;"  L. tendere "to stretch; Lith.  tiñklas "net, fishing net, snare," Latv. tikls "net;" 
PIE base *ten- "to stretch"). 

retired galaxy 
  $$
  
%    
kahkešân-e bâznešasté 
 
Fr.: galaxie retraitée    

An old galaxy with  faint emission lines whose ratios are similar to those of  LINERs, i.e. galaxies with 
low-ionization  nuclear emission-line regions. All galaxies after consuming their   molecular clouds, 
where stars are formed, follow a "passive" evolution during which their   stellar  populations simply get 
older and older. The old stellar populations contain hot post- AGB stars and  white  dwarfs which are 
able to ionize the surrounding gas and produce spectra identical to those of LINERS. 

Retired in the sense "withdrawn from or no longer occupied with one's business or profession," p.p. of 
retire, from M.Fr.  retirer  "to withdraw  (something)," from    re- "back" + O.Fr. tirer  "to  draw;"  
galaxy. The concept of retired galaxies was first proposed by G. Stasi…ska et al. (2008, MNRAS 391, 
L29) to name the final stages of galaxies that cease their star forming activity. The word "retired" is also to 
be taken by opposition to "active" in the sense of "containing an accreting black hole" (like Seyfert 
galaxies), since liners are often thought to be a scaled down version of Seyfert nuclei. 
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Bâznešasté "retired," literally "seated back, seated away," from bâz- re- + nešasté "seated," p.p. of 
nešastan "to sit;" Mid.Pers. nišastan "to sit;" O.Pers. nišdayam [1 sg.impf.caus.act.] "to sit down, to 
establish," hadiš- "abode;" Av. nišasii [1 sg.subj.acr.] "I shall sit down," from  nihad- "to sit  down," from 
ni- "down, in ,into"  (cf. Skt. ni  "down," nitaram  "downward;"  Gk. neiothen "from below;"  O.E. niþera, 
neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz; O.S. nithar; O.N.  niðr; Du. neder, 
Ger. nieder; E. nether; PIE *ni- "down,  below") + had- "to  sit;" PIE base *sed- "to sit;" cf.  Skt. sad- to 
sit," sidati "sits;"  Gk. hezomai "to sit," hedra "seat, chair;" L. sedere "to sit;"  O.Ir. suide "seat, sitting;" 
Welsh sedd "seat;" Lith. sedmi "to sit;" Rus. sad "garden;" Goth. sitan, Ger. sitzen; E. sit. 

retrograde 
  %  %    
pasraft (#), pasrafti (#) 
 
Fr.: rétrograde    

Moving backward; having a backward motion or direction.    retrograde motion. 

M.E., from L.  retrogradus "going backward,"  from retrogradi  "move backward," from  retro- "backward" 
+ gradi "to go, step." 

Pasraft, from pas- "back, behind," variant pošt "back; the back; behind" (Mid.Pers. pas "behind, before, 
after;" O.Pers. pas "after;" Av. pasca "behind (of space); then, afterwards (of time);" cf. Skt. pac 
"behind, after, later;" L. post, as above; O.C.S. po "behind, after;" Lith. pas "at, by;" PIE *pos-,  *posko-) + 
raft past stem of raftan "to go, walk;"  (Mid.Pers. raftan, raw-,  Proto-Iranian *rab/f-  "to go; to attack). 

retrograde motion 
  
   %    
jonbeš-e pasraft 
 
Fr.: mouvement rétrograde    

The rotation or orbital motion of  an object in a clockwise direction when viewed from the north pole of 
the ecliptic; moving in the opposite sense from the great majority of solar system bodies. 

  retrograde;   motion. 

retrograde object 
  )%      
barâxt-e pasrow 
 
Fr.: objet rétrograde    

An object which has a retrograde orbit around its primary. 

  retrograde;   object. 

retrograde orbit 
  	  %    
madâr-e pasrafti 
 
Fr.: orbite  rétrograde    

An orbit with  an inclination between 90° and 270° such as those of some comets and small asteroids 
orbiting the Sun. 

  retrograde;   orbit. 
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reversal 
  
    
vâgardâni (#) 
 
Fr.: inversion, interversion    

An act or instance of reversing. The state of being reversed.  phase reversal. 

From   reverse +   -al. 

reverse 
      
vâgard (#) 
 
Fr.: contraire,  opposé    

Opposite or contrary in position, direction, order, etc.  
Acting in a manner opposite or contrary to that which is usual.   invert = vârun (
). 

M.E. revers from O.Fr. revers "reverse, cross," from L. reversus, p.p. of revertere "to turn back," from   
re- "back" + vertere "to turn,"  cognate with Pers. gard "to turn," as below. 

Vâgard, from vâ-  re- +  gard present stem of gardidan, gaštan "to turn, to change" (Mid.Pers. vartitan; 
Av. vart- "to turn, revolve;" cf.  Skt. vrt- "to  turn, roll,"  vartate "it turns round, rolls;"  L. vertere "to  turn;" 
O.H.G. werden "to become;" PIE base *wer- "to turn, bend"). 

reversible process 
  
  %    
farâravand-e vâgaštpazir (#) 
 
Fr.: processus réversible    

Any physical process which can be performed in the reverse direction, the whole series of changes 
constituting the process being exactly reversed.  irreversible process. 

Reversible, from reverse + -ible variant of -able;   process. 

reversing layer 
    
    
lâye-ye vâgardân (#) 
 
Fr.: couche d'inversion    

A layer of relatively  cool gas forming the lower part of the Sun's chromosphere, just above the 
photosphere, that gives rise to absorption lines in the Sun's spectrum. 

Reversing verbal adj. of  reverse;   layer. 

review 
  )   
) 
    
1) bâzdâ, bâzdâyeš; 2) bâzdâyidan 
 
Fr.: 1) revue; 2) faire  une revue    

1225
1) A critical  article or report.  
The process of going over a subject again in study in order to examine and summarize the facts.  
2) To discuss a research subject in a critical review; write a critical report upon. 

M.E., from O.Fr. reveue "a reviewing, review,"  from feminine  p.p. of revoir "to  see again, reexamine," 
from O.Fr. reveoir, from    re- + veoir, veeir "to  see." 

Bâzdây, from bâz- re-  + dâ root of didan "to see" (Mid.Pers. ditan "to  see, regard, catch sight of, 
contemplate, experience;" O.Pers. d- "to see;" Av. d(y)- "to see," didti "sees;" cf. Skt. dh- "to perceive, 
think, ponder; thought, reflection, meditation," ddhye; Gk. dedorka "have seen"). 

review talk 
  )

      ~     
soxanrâni-ye bâzdâyeši, ~ bâzdâyi 
 
Fr.: papier  de revue    

A talk that deals with a subject by examining, criticizing,  and summarizing the facts. 

  review;   talk. 

revolution 
      
gardeš (#) 
 
Fr.: révolution    

The movement of a celestial body which is in orbit around another. It is often measured as the  orbital 
period. 

Verbal noun of   revolve (v.). 

revolve (v.) 
  
    
gardidan (#) 
 
Fr.: tourner    

To move in a an orbit around another object.  rotate (v.) = carxidan  (-)
). 

M.E. revolven, from L.  revolvere "to turn, roll  back," from   re-  "back, again" + volvere "to roll." 

Gardidan variant gaštan "to turn, to change" (Mid.Pers. vartitan;  Av. vart- "to turn, revolve;"  cf. Skt. vrt- 
"to turn, roll,"  vartate "it  turns round, rolls;" L.  vertere "to turn;" O.H.G.  werden "to become;" PIE base 
*wer- "to  turn, bend"). 

Reynolds number 
  .  
    
adad-e Reynolds (#) 
 
Fr.: nombre de Reynolds    

A dimensionless quantity that governs the conditions for hydrodynamic stability and the occurrence of 
turbulence in fluids. It is defined by the ratio, R, of the inertial  force ( u2) and the viscous force (µ u / L), 
i.e. R = L u /µ, where L is a typical dimension of the system, u is a measure of the velocities that prevail, 
F the density, and µ the kinematic viscosity. At low Reynolds numbers the flow is steady, since the 
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viscous forces are predominant in controlling the flow. At  a critical value of R, corresponding to a critical 
velocity, the flow  becomes turbulent. 

Named after Osborne Reynolds (1842-1912), a British physicist who pioneered the study of turbulent 
flows;   number. 

Rhea 
  1    
Reâ (#) 
 
Fr.: Rhéa    

The second largest satellite of Saturn, also known as Saturn V. It has a diameter of 1530 km and orbits 
Saturn at a mean distance of 527,040 km in 4.518 days. Rhea is composed primarily of water ice with rock 
making up less than 1/3 of its mass. It was discovered by Cassini in 1672. 

In Gk. mythology Rhea was the sister and wife of Cronus (Saturn) and the mother of Demeter, Hades 
(Pluto), Hera, Hestia, Poseidon (Neptune), and Zeus (Jupiter). 

rhenium 
  
	    
reniom (#) 
 
Fr.: rhénium    

A metallic chemical element; symbol Re. Atomic  number 75; atomic weight 186.207; melting point about 
3,180°C; boiling point  about 5,625°C. Rhenium is a very dense, high-melting, silver-white metal; specific 
gravity 21.02 at 20°C. Of the elements, only carbon and tungsten have higher melting points and only 
iridium, osmium, and platinum are more dense. It was discovered by x-ray spectroscopy in 1925 by the 
German chemists, Walter Noddack, Ida Tacke and Otto Berg. 

The name derives from L. rhenus for "the Rhine river in Germany". 

rheology 
  

    
ravâné šenâsi (#) 
 
Fr.: rhéologie    

A branch of physics dealing with the way matter flows and deforms. 

From rheo- "flow,  current, stream," from Gk. rheos "stream, cognate with Pers. rud "river,"   Eridanus, 
+   -logy. 

Ravâné, from ravân "flowing,  running," pr.p. of raftan  "to go, walk;  to flow;"  (Mid.Pers. raftan, raw-, 
Proto-Iranian *rab/f-  "to go; to attack) + šenâsi  -logy. 

Rho Ophiuchi Cloud 
    -	    
abr-e rho Mâr-afsâ 
 
Fr.: Nuage de rho Ophiuchi    

A complex region of molecular and dust clouds containing emission and reflection nebulae near the star F 
Oph in the constellation   Ophiuchus. It is one of the closest star forming regions, some 400 light-years 
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distant. Recent studies using the latest X-ray and infrared observations reveal more than 300 young stellar 
objects within the large central cloud. Their median age is only 300,000 years. 

Rho, Gk. letter;   Ophiuchus;   cloud. 

rhodium 
  	    
rodiom (#) 
 
Fr.: rhodium    

A metallic chemical element; symbol Rh. Atomic  number 45; atomic weight 102.9055; melting point 
about 1,966°C; boiling point 3,727±100°C; specific  gravity 12.41 at 20°C. Rhodium was discovered in 
1803 by the English chemist and physicist William Hyde Wollaston  during experiments on crude platinum 
ore. 

The name derives from Gk. rhodon "rose" because of the "rose color of dilute solutions of its salts." 

rhombus 
      
lowzi (#) 
 
Fr.: losange    

A quadrilateral having all sides equal and all angles oblique. 

L.L. rhombus, from Gk.  rhombos "rhombus, spinning top," from rhembesthai "to spin, whirl." 

Lowzi, resembling a lowz "almond." 

rich cluster 
  )   m ~ $
    
xuše-ye por, ~ âkandé 
 
Fr.: amas riche    

A cluster with a particularly  large number of galaxies. 

M.E.; O.E. rice "wealthy,  powerful;"  O.Fr. riche (cf. O.Fris.  rike Du. rijk;  Ger. reich "rich;"  Goth. reiks 
"ruler, powerful,  rich"), cognate with L.  rex "a king;" Pers. râst  right;    cluster. 

Xušé cluster; por  "charged, full" (Mid.Pers.  purr "full;"   O.Pers. paru- "much, many;" Av. parav-, 
pauru-, pouru-, from par-  "to fill;"   PIE base *pelu- "full,"  from *pel-  "to be full;"  cf.  Skt. puru- "much, 
abundant; Gk. polus "many," plethos "great number, multitude;" O.E. full);  âkandé p.p. of âkandan "to 
fill,  to stuff" (Mid.Pers.  âgandan "to fill,  stuff;"  maybe related to Skt. ghana- "full of, densely filled  with, 
complete;" Proto-Iranian *kan- "to  fill"). 

ridge 
  $    
ruk 
 
Fr.: faîte    

A long, narrow elevation of the Earth's surface, generally sharp crested with steep sides, either 
independently or as part of a larger mountain or hill. 
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M.E. rigge; O.E. hrycg "spine, back of a man or beast" (cf. O.Fris. hregg, Du. rug, O.H.G. hrukki,  Ger. 
Rücken "the back"). 

Ruk, from dialectal Tabari, cf. (Dehxodâ) raš. 

Riemann's geometry 
  
- 	
 ~ 	
    
hendese-ye Riemann, ~ Riemanni 
 
Fr.: géométrie de Riemann    

A non-Euclidean geometry in which there are no parallel lines, and the sum of the angles of a triangle is 
always greater than 180°. Riemannian figures can be thought of as figures constructed on a curved 
surface. The geometry is called elliptic because the section formed by a plane that cuts the curved surface 
is an ellipse. 

After the German mathematician Georg Friedrich Bernhard Riemann (1826-1866), the inventor of the 
elliptic form  of non-Euclidean geometry, who made important contributions to analysis and differential 
geometry, some of them paving the way for the later development of general relativity. 

Rigel (2 Ori) 
      
Rejl (#) 
 
Fr.: Rigel    

The brightest star in the constellation  Orion  (visual magnitude 0.18). A   blue supergiant of  type B8 
Iab with an initial  mass of 17 solar masses, Rigel is 773 light-years away, and actually shines with the 
light of 40,000 Suns. It is accompanied by a fairly bright, seventh magnitude companion nine seconds of 
arc apart. The companion is itself double, the components much fainter and much less massive  main 
sequence stars of type B. 

Rigel "foot," short for  Ar. rijl  al-jauza'  (:) "the foot of jauza'." The latter word means "the 
manifest one," initially  "black sheep with white middle."  The Gk. figure was translated as such because of 
its conspicuoussness among other constellations. 

Rejl, from Ar., as above. 

right 
  %    
râst (#) 
 
Fr.: droit    

1) Straight, free from curves, angles, or irregularities.  
2) Opposite of   left. 

M.E.; O.E. reht, riht;  cf. O.H.G. reht, Ger. recht, O.N. rettr,  Goth. raihts; P.Gmc. *rekhtaz, cognate with 
Pers. râst, as below. 

Râst "right, true; just, upright, straight;" Mid.Pers.  râst "true, straight, direct;" Soghdian ršt "right;" 
O.Pers. rsta- "straight, true," rs- "to be right, straight, true;" Av. rz- "to direct, put in line, set," razan- 
"order;" cf. Skt. raj-  "to direct, stretch," rjuyant-  "walking  straight;" Gk. orektos "stretched out;" L.  regere 
"to lead straight, guide, rule," p.p. rectus "right, straight;" PIE  base *reg- "move in a straight line," hence, 
"to direct, rule." 
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right ascension 
  %    
râst afrâz (#) 
 
Fr.: ascension droite    

A coordinate in the equatororial system measured from the vernal equinox eastward to the point where the 
object hour circle intersects the celestial equator. Right ascension is expressed in hours, minutes, and 
seconds.  declination. 

  right; ascension, M.E. ascencioun, from O.Fr., from L.  ascendere "to climb up," from    ad- "to" + 
scandere "to climb." 

Râst right;  afrâz present stem of afrâzidan, afrâštan "to raise, exalt, extole," from Mid.Pers. abrâstan, 
abrâz- "to lift,  raise," from ab-, from  O.Pers./Av. abiy-/aiwi-  "to, upon, against;" cf. Skt. abhi-, Gk. 
amphi- + râst "straight, direct, true;" from  O.Pers. rsta- "straight, true," rs- "to be right, straight, true;" 
Av. rz- "to direct, put in line, set," razan- "order;"  cf. Skt. raj-  "to direct, stretch," rjuyant-  "walking 
straight;" Gk. orektos "stretched out;" L. regere "to lead straight, guide, rule," p.p. rectus "right,  straight;" 
Ger. recht; E. right; PIE base *reg- "move in  a straight line," hence, "to direct, rule." 

Rigil Kentaurus (/  Centauri) 
    $
%6    
pâ-ye Kentâwros 
 
Fr.: Alpha du Centaure    

Another name of   Alpha Centauri. 

Rigel, from Ar. rijl   () "foot;" Kentaurus Centaurus. 

Pâ "foot, step" (from Mid.Pers. pâd, pây; Av.  pad- "foot;"  cf. Skt. pat; Gk. pos, genitive podos; L. pes, 
genitive pedis; P.Gmc. *fot; E. foot; Ger. Fuss; Fr. pied; PIE *pod-/*ped-);  Kentâwros  Centaurus. 

rigorous 
  )%    
farsaxt (#) 
 
Fr.: rigoureux    

Severely exact or accurate; precise.  
Logic, Math.: Logically  valid.    accurate (	
);   exact (
);  precise (). 

M.E., from M.L.  rigorosus, from  rigor  "stiffness, rigor,"  from rigere "to  be stiff." 

Farsaxt, from far-  intensive prefix "much, abundant; elegantly" (Mid.Pers. fra-  "forward, before; much; 
around;" O.Pers. fra- "forward, forth;"  Av. fr, fr-, fra- "forward, forth;  excessive;" cf. Skt. prá- 
"before; forward, in fron;"  Gk. pro "before,  in front of;"  L. pro  "on behalf of, in place of, before, for;"  PIE 
*pro-) +  saxt "hard, strong, firm, secure, solid, vehement, intense" (Mid.Pers. saxt "hard, strong, severe;" 
Av. sak- "to understand or know a thing, to mark;" cf. Skt. akta- "able, strong," aknoti "he is strong," 
iksati "he learns"). 

rille 
      
ril 
 
Fr.:    
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A long, narrow, straight or sinuous trench or valley with steep walls and roughly parallel sides on the 
surface of the Moon. 

From Ger. Rille "a small rivulet  or brook." 

Borrowed from E., as above. 

rima 
  	    
rimâ 
 
Fr.: rima    

A long fissure on the surface of a planet or Moon; plural form rimae. 

From L. rima "fissure, slit." 

Loan from E., as above. 

ring 
  3#    
halqé (#) 
 
Fr.: anneau    

A circular band of something.   gossamer ring. 

O.E. hring "circular  band" (cf. O.N. hringr,  Ger. Ring), literally  "something curved," from  PIE base 
*(s)ker- "to turn,  bend." 

Halqé, loan from Ar. Halqat  "ring,  hoop, circle." 

ring galaxy 
  $$
  3#    
kahkešân-e halqeyi 
 
Fr.: galaxie en anneau    

A galaxy with  a ring-like appearance around the central luminous center. The ring consists of massive, 
relatively young bright stars. It is believed that ring galaxies result from the head-on collision of two 
different galaxies. 

  ring;    galaxy. 

ring longitude 
  
  3#    
derežnâ-ye halqé 
 
Fr.: longitude  de l'anneau    

Of   Saturn, the angle measured with respect to the sub-observer point (a line connecting the observer to 
Saturn) in the direction of the orbital motion. 

  ring;    longitude. 

Ring Nebula 
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  	*  3#    
miq-e halqé 
 
Fr.: Nébuleuse de l'Anneau    

A bright   planetary  nebula in the constellation   Lyra, also called M57 or NGC  6720. In small 
telescopes it has the appearance of a slightly elliptical luminous ring around a central hot star (15th 
magnitude). The radius is one-third of a light year, and the nebula is about 2,000 light years away. 

  ring;    nebula. 

ring opening angle 
      3#    
zâviye-ye gošâyeš-e halqé 
 
Fr.: angle d'ouverture des anneaux    

Of   Saturn, the angle between the line of sight and the ring plane. Also known as elevation angle, tilt 
angle. 

  ring;    open;  angle. 

Zâviyé  angle; gošâyeš "opening," verbal noun from gošudan, gošâdan "to open up, loose, let free;" 
gošâd "opened; ample, broad;" Mid.Pers. wišâdan "to let free;" Khotanese hy "bound;" O.Pers. višta 
"untied, loosened," vištspa- "with loosened horses" (personal name); Av. višta "untied," -hišii "holds 
fettered," hita- "fastened, tied on, put to;" cf. Skt. s- "to bind, fasten, fetter," sitá- "bound," ví-sita- 
"untied;" halqé  ring. 

ring system 
  	
  3#    
râžmân-e halqe-yi 
 
Fr.: système d'anneaux    

  planetary ring system. 

  ring;    system. 

ripple 
  -
    
cinâv 
 
Fr.: ondulation,  ride    

A wave on a fluid surface, of sufficiently  short wavelength, in which gravity  is the dominant influence. 

Of unknown origin,  perhaps frequentative of rip (v.) "to tear apart." 

Cinâv, literally  "water wrinkle,"  from cin  "fold, plait,  wrinkle"  + âv, variant of âb  water. 

rise 
  ) 	
 
) 	    
1) barâmadan (#); 2) barâmad (#) 
 
Fr.: 1) se lever; 2) lever    
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1) Of a heavenly body, to ascend above the horizon.  set.  
2) An act or instance of rising; appearance above the horizon.  moonrise sunrise 

M.E. risen (v.); O.E. risan;  cf. O.N. risa, Goth. urreisan  "to rise," O.H.G. risan  "to rise, flow,"  Ger. reisen 
"to travel." 

Barâmadan, from bar- "up; upon; on; in;  into; at; forth; with;  near; before; according to" (Mid.Pers. abar; 
O.Pers. upariy "above; over, upon, according to;" Av. upairi  "above, over," upairi.zma- "located above 
the earth;" cf. Gk. hyper- "over, above;" L. super-; O.H.G. ubir  "over;"  PIE base *uper "over") + âmadan 
"to come, to occur, to become" (Mid.Pers. âmatan; O.Pers. gam- "to come; to go," Av. gam- "to come; to 
go," jamaiti "goes;" Proto-Iranian  *gmatani; Skt. gamati "goes;" Gk. bainein "to  go, walk, step;" L. 
venire "to come;" Tocharian A käm- "to come;"  O.H.G. queman "to come;" E. come; PIE root *gwem- "to 
go, come"). 

rising 
  	     
barâmad (#), barâyeš (#) 
 
Fr.: lever    

The act of rising; the appearance of a celestial body above the horizon. Opposite of  setting. 

Verbal noun of   rise. 

Ritchey-Chretien telescope 
  %$       --$%
 
  ~    
teleskop-e Ritchey-Chrétien, durbin-e ~ 
 
Fr.: télescope Ritchey-Chrétien    

A type of   Cassegrain telescope in which the   primary mirror  is a   hyperboloid.  It is designed to 
eliminate   coma and  spherical  aberration, thus providing  a relatively large field of view  as compared 
to a more conventional configuration. 

Named after the American astronomer George Ritchey (1864-1945) and the French optician Henri 
Chrétien (1879-1956);   telescope. 

Ritz combination principle 
    	  %    
parvaz-e miyâzeš-e Ritz 
 
Fr.: principe  de combinaison de Ritz    

An empirical rule discovered before the advent of quantum mechanics which states that it is possible to 
find pairs of spectral lines, which have the property that the sum of their wavenumbers is also an observed 
spectral line. 

Named after Walther Ritz (1878-1909), a Swiss theoretical physicist;   combination;   principle. 

Robertson-Walker metric 
  	%$  %
-$    
metrik-e Robertson-Walker 
 
Fr.: métrique de Robertson-Walker    
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The mathematical description of the interval (space-time separation) between events ("points" in space-
time) in a homogeneous and isotropic Universe. It results from an exact solution of Einstein's field 
equations of general relativity. 

Named after Howard Percy Robertson (1903-1961), American mathematician and physicist, and Arthur 
Geoffrey Walker (1909-2001), British  mathematician and physicist, for their contributions to physics and 
physical cosmology;   metric. 

robot 
  %    
robot (#) 
 
Fr.: robot    

A machine that does mechanical, routine tasks on command. 

From Czech, coined by Karel †apek in the play R.U.R. (1920), from the base robot-, as in robota 
"compulsory labor," robotník  "peasant owing such labor," from robotiti  "to work, drudge." 

Robot, loan from E., as above. 

Roche limit 
  3      
hadd-e Roche 
 
Fr.: rayon de Roche    

The smallest distance at which a satellite under the influence of its own gravitation and that of a central 
mass about which it is describing a Keplerian orbit can be in equilibrium. At a lesser distance the tidal 
forces of the primary would break up the secondary. As an example, for the Moon the Roche limit would 
be 2.9 Earth radii. 

Named after Edouard Albert Roche (1820-1883), the French astronomer who first calculated this 
theoretical limit in  1848;   limit. 

Roche lobe 
        
lâpe-ye Roche 
 
Fr.: lobe de Roche    

The region around a star in a binary system within which orbiting material is gravitationally  bound to that 
star. The point at which the Roche lobes of the two stars touch is called the inner Lagrangian point;  
equipotential surface. 

  Roche limit;   lobe. 

rocket 
  $%    
roket 
 
Fr.: fusée    

A projectile driven by  reaction propulsion that carries its own propellents.  missile = mušak (	$). 
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From It. rocchetto "a rocket," literally  "a bobbin,"  diminutive  of rocca "a distaff,"  with reference to its 
shape. 

rocket astronomy 
  )%
  $%    
axtaršenâsi bâ roket 
 
Fr.: astronomie par fusée    

The study of celestial bodies in the wavelengths that are almost completely absorbed by the atmosphere, 
by using a rocket to carry instruments above 250 km to measure the searched for phenomena. 

  rocket;   astronomy. 

rocketry 
  $%
   $%    
roket šenâsi, roketgari 
 
Fr.: fuséologie    

The science of rocket design, development, and flight. 

  rocket + -ry a noun suffix. 

Roket šenâsi, from roket rocket + šenâsi  -logy; roketgari  with suffix  -gari,  from -gar   -or. 

rockoon 
  $
    
roklon 
 
Fr.: fusée-sonde lancée à partir d'un ballon    

A rocket launched from a balloon at a pre-determined height and fired by a ground-controlled radio relay 
when some particular event, e.g. a solar flare, occurs. 

From rocket + balloon. 

From roket + bâlon,   ballon astronomy. 

roentgen 
  
%
    
rontgen (#) 
 
Fr.: roentgen    

A unit of radiation  exposure defined as a charge release rate of 258 microcoulombs per kilogram of air. 

Named after the German physicist Wilhelm Konrad Röntgen (1845-1923), one of the early investigators 
of radioactivity. 

roentgenium 
  
%
	    
rontgeniom (#) 
 
Fr.: roentgenium    
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An artificially  produced radioactive chemical element; symbol Rg. Atomic number 111; mass number of 
most stable isotope 272; melting point, boiling point, specific gravity,  and valence unknown. 

Named after the German physicist Wilhelm Konrad Röntgen (1845-1923), one of the early investigators 
of radioactivity. 

roll cloud 
        
abr-e lule-vâr 
 
Fr.: nuage en rouleau    

A low, horizontal,  tube-shaped, and relatively rare type of  arcus cloud. 

M.E. scroll, inscribed scroll, register, cylindrical  object < OF ro(u)lle  M.E. rolle,  from O.Fr. roule,  rolle, 
from M.L.  rotulus "a roll  of paper," from L.  rotula "small  wheel," diminutive  of rota "wheel;"    cloud. 

Abr  cloud; lule-vâr  "tube like,"  from lulé "tube, pipe,"  related to lulidan "to roll,  rotate; to stir, vibrate" 
+ -vâr suffix  of resemblance. 

root 
      
rišé (#) 
 
Fr.: racine    

Math.: A quantity that, when multiplied  by itself  a certain number of times, produces a given quantity. 
Also called n-th root. 

From M.E., from O.E. rot,  from O.N. rot  "root;"  cf. O.H.G. wurz "plant, herb;"  Ger. Wurz; cognate with 
L. radix, radius  "staff;" Gk.  rhiza "root;"  Albanian rrânzë "root;"  PIE base *u(e)rad- "twig,  root." 

Rišé "root" (dialectal Tabari rexa; Kurd. regez, riše), from Mid.Pers.  rêšak "root," maybe ultimately 
related to PIE *u(e)rad-, as above, although the Skt. offshoot is absent. 

root mean square (rms) 
    -  	

 ~  	  ~    
riše-ye câruši-ye miyângin, ~ dovom-e ~ 
 
Fr.: valeur quadratique  moyenne    

The square root of the arithmetic mean of the squares of the numbers in a given set. 

  root;   mean;   square. 

root-mean-square error 
  
    -  	

 ~ ~  	  ~    
irang-e riše-ye câruši-ye miyângin, ~ ~ dovom-e ~ 
 
Fr.:    

The square root of the second moment corresponding to the frequency function of a random variable. 

  root;   mean;   square;   error. 

root-mean-square value 
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      -  	

    
arzeš-e riše-ye câruši-ye miyângin 
 
Fr.: écart quadratique moyen, écart type    

Statistics: The square root of the arithmetic mean of the squares of the deviation of observed values from 
their arithmetic mean. 

  root;   mean;   square;   deviation. 

Rosette Nebula 
  	*  
    
miq-e golsân 
 
Fr.: nébuleuse de la Rosette    

A giant H II  region of about 1° in diameter, lying about 5000 light-years away in the Milky  Way, the 
constellation   Monoceros. It is ionized by the cluster NGC 2244, a group of hot young stars at the center 
of the nebula. Also called M16, the brighter portions of the nebula have been assigned different NGC 
numbers: 2237, 2238, 2239, and 2246. 

Rosette "a rose-shaped ornament," from Fr. rosette, from O.Fr. rosette, diminutive of rose "rose;" L. rosa, 
probably from Gk. wrodon (Aeolic),  then rhodon, a loan from Iranian, as below;   nebula. 

Miq  nebula; golsân "resembling rose, flower,"  from gol "flower,  rose," variants vard (sohre-vard "red 
rose"), Semnâni dialect vela "rose;" Mid.Pers. *vard, gul, "loaned in Arm.  vard and Ar. ward;  Av. var
a- 
"rose;" loaned in Gk. wrodon (Aeolic),  then rhodon; + -sân "manner, semblance" (variant sun, Mid.Pers. 
sân "manner, kind," Sogdian šôné "career"). 

Rossby number 
  .      
'adad-e Rossby 
 
Fr.: nombre de Rossby    

A dimensionless number relating the ratio of inertial to Coriolis  forces for a given flow of  a rotating fluid. 
It is used in the study of atmospheric motions in planets. In case a small number is involved, cyclones and 
anticyclones are observed for low and high pressures. When it is large (Venus) the Coriolis force becomes 
negligible and atmospheric motions are barely affected by planetary rotation. 

Named after Carl-Gustav Arvid Rossby (1898-1957), a Swedish-American meteorologist who first 
explained the large-scale motions of the atmosphere in terms of fluid mechanics;  number. 

Rossby parameter 
  	
      
pârâmun-e Rossby 
 
Fr.: paramètre de Rossby    

The northward variation of the Coriolis  parameter, arising from the sphericity of the Earth. 

  Rossby number;  parameter. 

Rossby wave 
  	       
mowj-e Rossby 
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Fr.: onde de Rossby    

A wave on a uniform current in a two-dimensional nondivergent fluid  system, rotating with varying 
angular speed about the local vertical. 

  Rossby number;  wave. 

Rosseland mean opacity 
  $  	

  
    
kederi-ye miyângin-e Rosseland 
 
Fr.: opacité moyenne de Rosseland    

The opacity of a gas of given composition, temperature, and density averaged over the various 
wavelengths of the radiation being absorbed and scattered. The radiation is assumed to be in thermal 
equilibrium with  the gas, and hence have a black-body spectrum. 

Named after Svein Rosseland (1894-1985), a Norwegian astrophysicist, who obtained the expression in 
1924;   mean;  opacity. 

Rossiter-McLaughlin effect 
  C   %-	$$
    
oskar-e Rossiter-McLaughlin 
 
Fr.: effet Rossiter-McLaughlin    

A spectroscopic phenomenon observed when either an  eclipsing binary's secondary star or an  
extrasolar planet is seen to  transit  across the face of the primary or parent star. Because of the rotation 
of the star, an asymmetric distortion takes place in the line profiles of the stellar spectrum, which changes 
during the transit. The measurement of this effect can be used to derive the alignment of the orbit of the 
transiting exoplanet with respect to the rotation axis of the star. 

Named after Richard Alfred Rossiter (1886-1977) and Dean Benjamin McLaughlin (1901-1965), 
American astronomers. 

rotate (v.) 
  -)
    
carxidan (#) 
 
Fr.: tourner    

To turn around an axis.  revolve (v.). 

From L. rotare "to  cause to spin, roll, move in a circle," from L.  rota "wheel;"  cognate with Pers. râh 
"way, path" (from Mid.Pers.  râh, râs "way, street," also rah, ras "chariot;"  from Proto-Iranian *ra-; cf. 
Av. raa- "chariot;" Skt. rátha-  "car, chariot," rathy- "road;" Lith.  ratas "wheel;"  O.H.G. rad; Ger. Rad; 
Du. rad; O.Ir. roth;  PIE *roto-  "to run, to turn, to roll"). 

Carxidan "to rotate," from  carx "every thing performing  a circulatory motion;  a wheel; a cart;" Mid.Pers. 
chr "wheel," Parthian cxr "wheel;"  Ossetic calx "wheel;" Av.  caxra- "wheel;"  cognate with Skt. cakra- 
"wheel, circle; cycle,"  carati "he moves, wanders;" Gk. kyklos "circle, wheel," polos "axis  of a sphere," 
polein "move around;" L. colere "to  dwell in, to cultivate,  move around," colonus "farmer, settler;" O.E. 
hweol "wheel;" Rus. koleso "awheel"). 

rotating black hole 
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-  -)
    
siyahcâl-e carxân 
 
Fr.: trou  noir en rotation    

A black hole that possesses angular momentum, as first postulated by Roy C. Kerr in 1963. Opposite of a 
stationary black hole.   ergosphere. 

  rotation;    black hole. 

rotation 
  -)    
carxeš (#) 
 
Fr.: rotation    

The motion of a body about its axis. 

Verbal noun of   rotate (v.). 

rotation curve 
  )	   -)    
xam-e carxeš 
 
Fr.: courbe de rotation    

A plot of the variation  in orbital speed of stars and interstellar matter with distance from the center of a 
galaxy. A "flat"  rotation curve indicates that the mass of the galaxy increases linearly with distance from 
its center.  Keplerian  rotation  curve 

Rotation;   curve. 

rotation-vibration spectrum 
  
  -)-    
binâb-e carxeš-šiveš 
 
Fr.: spectre rotation-vibration    

The spectrum of a molecule resulting frm the simutaneous rotation and vibration of its constituent atoms. 

  rotation;    vibration;    spectrum. 

rotational broadening 
  
  -)    
pahneš-e carxeši 
 
Fr.: élargissement rotationnel    

The spectral line broadening caused by stellar rotation. Light from two rims of the star will be Doppler 
shifted in opposite directions, resulting in a line broadening effect. The line broadening depends on the 
inclination of  the star's pole to the line of sight. The derived value is a function of ve. sini, where ve is the 
rotational velocity at the equator and i is the inclination, which is not always known. The fractional  width 
(UI/I)  is  of the order of 10-3 for B stars. 

Rotational, adj. of   rotation;    broadening. 
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rotational transition 
  %  -)    
tarâšod-e carxeši 
 
Fr.: transition  rotationnelle    

A slight change in the energy level of a molecule due to the rotation of its constituent atoms about their 
center of mass. 

Rotational, adj. of   rotation;    transition. 

rotor 
  -)    
carxâ (#) 
 
Fr.: rotor    

A rotating part of an electrical apparatus, e.g. the armature of a generator, or of a mechanical device. 
A system of several flat blades attached to a hub, which rotates either horizontally to give lift and thrust to 
a helicopter, or vertically to help control it.  
Meteo.: The circulation of flow  about a horizontal or nearly horizontal axis. 

Short for rotator   rotate (v.) +   -or. 

Carxâ agent noun of carxidan  rotate (v.). 

row 
      
raj (#) 
 
Fr.: ligne,  rangée    

CCD detector: Series of pixels arranged along a line.  column 

O.E. ræw "a row, line;" cf. Du.  rij "row;"  O.H.G.  rihan "to  thread," riga "line;"  Ger. Reihe "row, line, 
series." 

Raj "line, row,"  variants raž, rak, râk, rezg (Lori),  ris, risé, radé, rasté, râsté, related to râst "right, true; 
just, upright, straight;" Mid.Pers. râst "true,  straight, direct;" Soghdian ršt "right;" O.Pers. rsta- 
"straight, true," rs- "to be right, straight, true;" Av.  rz- "to direct, put in line, set," razan- "order;" cf. 
Skt. raj- "to  direct, stretch," rjuyant- "walking  straight;" Gk.  orektos "stretched out;" L. regere "to lead 
straight, guide, rule," p.p. rectus "right, straight;" PIE base *reg- "move  in a straight line," hence, "to 
direct, rule." 

RR Lyrae star 
  %  RR -
    
setâre-ye RR Cang 
 
Fr.: étoile RR Lyrae    

A member of a large class of yellow pulsating stars of type A2-F6 with periods less than 1 day. They are 
similar to Cepheids, except that their periods are much shorter and are less luminous. RR Lyrae stars 
belong to Population II and are often found in globular clusters (hence one of their older names - cluster 
variables) or elsewhere in the galactic halo. They are used as distance indicators out to more than 200 kpc. 

  Lyra;   star. 
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rubidium 
  	    
rubidiom (#) 
 
Fr.: rubidium    

A metallic chemical element; symbol Rb. Atomic  number 37; atomic weight 85.4678; melting point 
38.89°C; boiling point  686°C; specific gravity 1.53 at 20°C. It was discovered in the mineral lepidolite by 
the German chemist Robert Wilhelm Bunsen and the German physicist Gustav-Robert Kirchoff in 1861. 
Bunsen isolated rubidium in 1863. 

From L. rubidus "deep red," because of the two "deep red lines" in its spectra. 

ruby 
  #% $
    
yâqut (#), yâkand (#) 
 
Fr.: rubis    

Red form of corundum, Al2O3, which owes its color to traces of chromium. Used in laser as a gem stone. 

M.E. rubi, from  O.Fr. rubi, from  M.L.  rubinus lapis "red stone," from L.  rubeus "red," related to ruber 
red. 

Yâqut, yâkand related to Gk. hyakinthos "hyacinth," probably ult. from a non-I.E. Mediterranean language. 

rule 
  
!    
razan 
 
Fr.: règle    

A law or regulation that governs behaviors, actions, or operations. 

M.E. riule,  reule, from O.Fr. riule,  from L. regula  "straight stick, bar, ruler, pattern," related to regere "to 
rule, straighten, guide;" cognate with Pers. râst "right, straight," razan "rule," as below. 

Razan from Av. razan "rule, order," from  rz- "to direct, put in line, set," rasman- "the lines or files of  the 
army;" O.Pers. rsta- "straight, true," rs- "to be right, straight, true;" Mid.Pers. râst "true, straight, 
direct;" Soghdian ršt "right," rây-, râyênitan "to  arrange;" Mod.Pers. râst "right, true; just, upright, 
straight;" raj "line,  row,"  variants raž, rak, râk, rezg (Lori), radé, râdé "line,  rule, row,"  rasté, râsté "row, 
a market with regular ranges of shops;" ris, risé "straight;" cf. Skt. raj-  "to direct, stretch," rjuyant- 
"walking straight;"  Gk. orektos "stretched out;" L. regere "to lead straight, guide, rule," p.p. rectus "right, 
straight;" PIE base *reg- "move in a straight line,"  hence, "to direct, rule." 

ruled surface 
    )")%    
ruye-ye xatt sâxté 
 
Fr.: surface réglée    

A surface, such as a cylinder or cone, that can be generated by moving a straight line. 

Ruled, p.p. of rule;   surface. 
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Ruyé surface; xatt sâxté "built, formed by  a line," from xatt   line; sâxté, p.p. of sâxtan "to build, make, 
fashion; to adapt, adjust, be fit" (from Mid.Pers. sâxtan, sâz-, Manichean Parthian s'c'dn "to prepare, to 
form;" Av.  sak- "to understand, to mark," sâcaya- (causative) "to teach"). 

run 
      
dâv 
 
Fr.: période    

An interval or period during  which something, as a machine, operates or continues operating.  
observing run. 

Run, noun from verb, from M.E. ronnen, alteration of rinnen,  (from O.E. rinnan  and O.N. rinna) and of 
rennen, from O.N. renna; akin to O.H.G. rinnan;  Ger. rinnen "to flow,  run;" Skt. rinati  "he causes to 
flow,"  and probably to L. rivus "stream;" PIE base *rei- "to  flow." 

Dâv "a move, a turn (at play)," dâv zadan (kardan) "to make a move (at game)," variant dow (e.g. dow bé 
dast-e kasi oftâdan), maybe related to dow "run," from davidan, dav- "to run;" Mid.Pers. dawidan, daw- 
"to run;" cf. Skt. dhv- "to walk, hurry,  flow,"  dhvati "flows, runs;" Gk. thoos "fast, quick;"  O.E. deaw; 
E. dew; PIE base *dheu- "to flow." 

runaway star 
  %  
    
setâre-ye gorizân 
 
Fr.: étoile en fuite    

A massive, young, and hot star that is moving quickly through space. Runaways are probably propelled 
through space from a binary star when its companion has exploded as a supernova, or ejected from a 
stellar cluster by the dynamical interactions in the system. 

  run; away, from O.E. aweg, earlier on weg "on from this (that) place;"    star. 

Setâré star; gorizân  present participle of goriz-, gorixtan "to  escape; to flee, run away;" Mid.Pers. 
virextan; Proto-Iranian *vi-raik,  from  vi- "apart, asunder" + *raik;  Av. raek- "to  leave, set free, let off;" 
Mid./Mod.Pers. reg/rig  (in mordé-rig  "inheritance"); Skt. ric-  "to leave," rinakti  "gives up, evacuates;" 
Gk. leipein "to leave;" L.  linquere "to leave;" from  PIE *linkw-,  from *leikw-  "to  leave behind" (cf. Goth. 
leihvan; O.E. lænan "to lend;" O.H.G. lihan  "to borrow;"  O.N. lan "loan"). 

runoff 
  
    
ravânâb (#) 
 
Fr.: ruissellement    

The water or other liquids that drains or flows from the land into streams and rivers, eventually into seas. 

From   run +   off. 

Ravânâb, literally "flowing  water," from  ravân "flowing,  running,"  pr.p. of raftan  "to go, walk; to flow;" 
(Mid.Pers. raftan, raw-, Proto-Iranian *rab/f-   "to go; to attack) + âb  water. 

Russell-Saunders coupling 
  %  -
   ~    
jofteš-e Russell-Saunders, jafsari-ye ~ 
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Fr.: couplage Russell-Saunders    

A coupling scheme of electronic spin and orbital angular momenta, used mainly for the lighter atoms with 
atomic number less than 57. In an atom when changes in energy states are produced by the action of two 
or more electrons, the value of the total angular momentum of these electrons results from the coupling 
between the total orbital angular momenta of the electrons and the total spin angular momenta of the 
electrons. Also called L-S coupling.   j-j coupling. 

After Henry Norris  Russell (1877-1957) and Frederick Albert Saunders (1875-1963), American 
astronomers;  coupling. 

Russell-Vogt theorem 
  
  -(    
farbin-e Russell-Vogt 
 
Fr.: théorème de Russell-Vogt    

A uniqueness theorem involving the equations of state of stellar structure.  Vogt-Russell theorem. 

Named after the German astronomer Heinrich Vogt (1890-1968) and the American astronomer Henry 
Norris Russell (1877-1957);   theorem. 

rust 
  
    
zang (#) 
 
Fr.: rouille    

Hydrated oxide of iron, mainly  Fe2O3H2O, formed on the surface of iron when it is exposed to moisture 
and air. 

O.E. rust, related to rudu "redness," from P.Gmc. *rusta- (cf. O.H.G., Ger. rost, M.Du.  ro(e)st), from  PIE 
base *reudh- "red" (cf. Lith.  rustas "brownish," rudeti  "to rust;" L.  robigo, O.C.S. ruzda "rust"). 

Zang "rust," variants žang, zangâr, of unknown origin. 

ruthenium 
  %
	    
ruteniom (#) 
 
Fr.: ruthénium    

A metallic chemical element; symbol Ru. Atomic  number 44; atomic weight 101.07; * melting  point about 
2,310°C; boiling point  about 3,900 °C; specific gravity 12.41 at 20°C. Ruthenium was discovered in 1844 
by the Russian chemist Karl Karlovich Klaus. 

The name derives from L. ruthenia because it was first noted in ores from Russia (Ural Mountains). 
Ruthenia is a name applied to the parts of Eastern Europe populated by Eastern Slavic peoples, as well as 
to the past various states that existed in these territories. The word is a L. rendering of the ancient place 
name Rus. 

rutherfordium 
  	    
râzerfordiom (#) 
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Fr.: rutherfordium    

An artificially  produced radioactive chemical element; symbol Rf. Atomic  number 104; mass number of 
most stable isotope 261; melting point, boiling point, and specific gravity unknown.  Rutherfordium was 
discovered in 1964 by a team of scientists at the Joint Institute for Nuclear Research at Dubna in Russia 
who named the element kurchatovium. The Russian scientists were unable to duplicate their results and 
therefore lost credit to a team of scientists at the University of California, Berkeley, who identified  the 
element. The scientists in California were successful in isolating the element after irradiating 249Cf with 
12C. 

The name derives from the English physicist "Ernest Rutherford" who won the Nobel prize for developing 
the theory of radioactive transformations. 

rydberg 
  !    
rydberg (#) 
 
Fr.: rydberg    

A unit of energy used in atomic physics, equal to about 13.6 electron-volts, the ionization potential of 
hydrogen. 

In honor of the Swedish physicist Johannes Robert Rydberg (1854-1919), who did important contributions 
on spectroscopy, and in particular found a relatively simple expression relating the various lines in the 
spectra of chemical elements (1890). 

Rydberg constant 
  !  >=>m    
pâyâ-ye Rydberg (#) 
 
Fr.: constante de Rydberg    

A fundamental constant of atomic physics appearing in the  Rydberg formula. The Rydberg constant for 
hydrogen is 109,739 cm-1. 

  rydberg;   constant. 

Rydberg correction 
  !  q=>@    
aršâyeš-e Rydberg 
 
Fr.: correction  de Rydberg    

A term inserted into a formula for the energy of a single electron in the outermost shell of an atom to take 
into account the failure of the inner electron shells to screen the nuclear charge completely. 

  rydberg;   correction. 

Rydberg formula 
  	   !    
hamugeš-e Rydberg 
 
Fr.: formule de Rydberg    

A formula,, used in atomic phyics, which descibes the wavelengths or frequencies of light in various series 
of related spectral lines, such as those emitted by hydrogen atoms. 
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 rydberg;  formula. 

-scope 
  -
 -
	    
-bin (#), -nemâ (#) 
 
Fr.: -scope    

A suffix meaning "instrument for viewing," used in the formation of compound words, such as  
telescope,  microscope;  spectroscope. 

N.L. -scopium, from Gk. -skopion, -skopeion, from skopein "to behold, look, consider," skeptesthai "to 
look at;" PIE base *spek- "to see;" cf. Av. spasiieiti "looks at, perceives," spas- "spy;" Skt. pa- "to see, 
watch," spasati "sees;" L. specere "to look at;" O.H.G. spehhon "to spy," Ger. spähen "to spy." 

-bin, short for binandé "seer," present stem of didan "to see," from Mid.Pers. wyn-; O.Pers. vain- "to see;" 
Av. van- "to see;" cf. Skt. veda "I know;" Gk. oida "I know," idein "to see;" L. videre "to see;" PIE base 
*weid- "to know, to see."  
-nemâ, present stem of nemudan "to show;" Mid.Pers. nim	dan, nimây- "to show," from O.Pers./Av. ni- 
"down; into" (Skt. ni "down," nitaram "downward," Gk. neiothen "from below," cf. E. nether, O.E. 
niþera, neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz, Du. neder, Ger. nieder; PIE 
*ni- "down, below") + my- "to measure;" cf. Skt. mati "measures," matra- "measure;" Gk. metron 
"measure;" L. metrum; PIE base *me- "to measure." 

-scopy 
  -
    
-bini (#) 
 
Fr.: -scopie    

A suffix used to form abstract action nouns corresponding to nouns with stems ending in  -scope. 

From Gk. -skopia,  -scope + -ia. 

-bini, from -bin -scope + -i noun suffix. 

-stat 
  -    
-pâ 
 
Fr.: -stat    

A combining form used in the names of devices that stabilize or make constant what is specified by the 
initial element, e.g.  cryostat;  thermostat. 

From Gk. -states, from sta- stem of histanai "to make stand," histemi "put, place, weigh," stasis "a 
standing still;" L. stare "to stand;" Pers. ist "to stand; to be standing, "from istâdan "to stand;" Mid.Pers. 
êstâtan; O.Pers./Av. sta- "to stand, stand still; set;" Av. hištaiti; cf. Skt. sthâ- "to stand;" PIE base *sta- "to 
stand." 

Suffix -pâ present stem of pâyidan "to stand firm, to be constant, steady," from Mid.Pers. pattây-, pattutan 
"to last, endure, stay." 

S Andromedae 
  S 
	    
S Andromedâ 
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Fr.: S Andromedae    

The only supernova seen to date in the Andromeda galaxy and the first supernova observed beyond our 
own Galaxy. It was recorded on Aug. 20, 1885, by Ernst Hartwig (1851-1923) at Dorpat Observatory 
(Tartu) in Estonia and independently by other astronomers. S Andromedae reached magnitude 6 between 
Aug. 17 and 20, and had faded to magnitude 16 by February 1890. It is now believed that S Andromedae 
was a Type Ia supernova. Also known as SN 1885A. 

S, from the second variable star to be discovered in constellation  Andromeda 

S asteroid 
  $   S    
sayyârak-e S 
 
Fr.: astéroïde S    

A moderately bright type of asteroids (albedo 0.10 to 0.22) consisting mainly of iron- and magnesium-
silicates such as olivine and pyroxene. They are dominant in the inner main belt within 2.2 AU, common 
in the central belt within about 3 AU,  but become rare further out. The largest is 15 Eunomia (about 330 
km in its largest dimension). 

S stands for silicaceous,  silicate;   asteroid. 

S Doradus star 
  % S  
 	    
setâre-ye S Zarrin-mâhi 
 
Fr.: étoiles S Doradus    

A type of massive, blue supergiant variable star, also known as a  Hubble-Sandage variable or a  
Luminous Blue Variable (LBV). S Doradus stars are the most luminous stars in the Galaxy and are easily 
identified in other nearby galaxies. They are named after the prototype, S Doradus, in the Large 
Magellanic Cloud. 

  Doradus;   star. 

S star 
  %  S    
setâre-ye S 
 
Fr.: étoile de type S    

A   red giant of    spectral type S whose spectrum is dominated by  molecular bands arising from  
zirconium  oxide. S stars also have strong  cyanogen bands and contain spectral lines of  lithium 
and  technetium. Almost all  S stars are  long-period variables. 

S alphabet letter;  star. 

s-process 
  
  s    
farâravand-e s 
 
Fr.: processus s    
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A nucleosynthesis process by which elements heavier than copper are formed through a slow flux of 
neutrons absorbed by atomic nuclei. The capture of neutrons occurs on time scales that are long enough to 
enable unstable nuclei to decay via the emission of a beta particle before absorbing another neutron. 
Prominent s-process elements include barium, zirconium, yttrium, and sstratoslanthanum.  r-process. 

s stands for slow;  process. 

Sachs-Wolfe effect 
  C   )-ˆf    
oskar-e Sachs-Wolfe 
 
Fr.: effet de Sachs-Wolfe    

The effect of gravitational potentials on the anisotropy of the cosmic microwave background (CMB), in 
which photons from the CMB are gravitationally  redshifted, causing the CMB spectrum to appear uneven. 
This effect is the predominant source of fluctuations in the CMB for angular scales above about ten 
degrees. It involves two parts: the effect of the potential at the surface of last scattering, which is the 
ordinary Sachs-Wolfe effect. And the integrated Sachs-Wolfe effect, which depends on the change of the 
gravitational potential while  photons of the CMB are passing through a potential well. 

Named after Rainer Kurt Sachs (1932- ) and Arthur Michael Wolfe (1939- );    effect. 

Sadalmelik (/  Aquarii) 
  .   	$    
sa'delmalek (#) 
 
Fr.: Sadalmelik    

A supergiant star of type G2 Ib situated in the constellation  Aquarius.  At a distance of 750 light-years, 
it has a luminosity 3000 times that of the Sun, and a diameter about 60 times the solar diameter. Variant 
designations: Sadalmelek; Sadlamulk; El Melik; Saad el Melik. 

From Ar. Sa'd al-Malik  (.    	$) "the lucky star of the ruler," for unknown reasons. 

Sagitta 
  $
    
Peykân (#) 
 
Fr.: Flèche    

The Arrow. A  very small constellation, in fact the third smallest constellation in the sky, lying  south of  
Vulpecula, and north of   Aquila. The constellation contains the prototype WZ Sagittae star and M71 
(NGC 6838), formerly thought to be an   open cluster but now considered to be a  globular  cluster of 
low condensation. Its brightest star / Sge is a yellow bright   giant  of apparent magnitude +4.37 and  
spectral type G1 II about 475 light years from Earth. Abbreviation:  Sge; Genitive: Sagittae. 

From L. sagitta "arrow." 

Peykân "arrow, javelin" (cognate with afkan-, afkandan "to thow,  cast away," parâkan-, parâkandan "to 
scatter, to disperse"), ultimately from Proto-Iranian *paiti-kan-  "to throw  against," from *paiti-  "against, 
opposite, back" (cf. Mod.Pers. pâd- "agaist, contrary to;" Mid.Pers. pât-; O.Pers. paity "agaist, back, 
opposite to, towards, face to face, in front of;" Av. paiti;  Skt. práti  "towards, against, again, back, in 
return, opposite;" Pali pati-; Gk. proti,  pros "face to face with, towards, in addition to, near;" PIE *proti)   + 
*kan- "to throw." 

Sagittarius 
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	     
Nimasb (#) 
 
Fr.: Sagittaire    

The Archer. A large constellation belonging to the   Zodiac, situated between  Scorpius and  
Capricorn. It  is located in the southern hemisphere at approximately 19h right ascension, 25° south 
declination. The constellation, part of which lies in the   Milky  Way, contains the  Trifid  Nebula,  
Lagoon nebula, star clusters, and globular clusters. The center of the Galaxy lies in the direction of 
Sagittarius. Abbreviation: Sgr; Genitive: Sagittarii. 

From L. sagittarius "archer,"  literally  "pertaining to arrows," from    sagitta "arrow"  + -arius "-ary."  In 
Gk. mythology, Sagittarius is identified  as a centaur, half human, half horse. In some legends, the Centaur 
Chiron was the son of Philyra and Saturn, who was said to have changed himself into a horse to escape his 
jealous wife, Rhea. Chiron was eventually immortalized in the constellation of   Centaurus, or in some 
version, Sagittarius. 

Nimasb, from Mid.Pers. nêmasp "centaur, Sagittarius," from nêm, nêmag "mid-, "half" (Mod.Pers. nim); 
Av. nama- "half;" cf. Sk. néma- "half"  + asp "horse" (Mod.Pers. asb); O.Pers. asa- "horse;" Av. aspa- 
"horse," asp- "mare," aspaiia- "pertaining to the horse;" cf. Skt. áva- "horse, steed;" Gk. hippos; L. 
equus; O.Ir. ech; Goth. aihwa-; O.E. eoh "horse;" PIE base *ekwo- "horse." 

Sagittarius A (Sgr A) 
  
	   A    
Nimasb A 
 
Fr.: Sagittarius  A    

A strong radio source at the center of our Galaxy. It is a complex object with three components: Sgr A 
West is a thermal radio source made of several dust and gas clouds, which orbit Sgr A* and fall onto it at 
velocities as high as 1000 kilometers per second. Sgr A East is a nonthermal source, about 25 light-years 
across, that appears to be a supernova remnant. Sgr A* is the most plausible candidate for the location of a 
Galactic supermassive black hole with a mass of about 4 million solar masses. 

  Sagittarius. 

Sagittarius arm 
    
	    
bâzu-ye Nimasb 
 
Fr.: bras du Sagittaire    

One of the  spiral  arms of the Milky  Way Galaxy.  It lies between the Sun and the the  Scutum-Crux 
arm. Also known as the Sagittarius-Carina Arm. 

  Sagittarius;   arm. 

Sagittarius B2 
  
	   2B    
Nimasb B2 
 
Fr.: Sagittarius  B2    

A massive (3 × 106 solar masses), dense (up to 108 particles per cm3) H II region and molecular cloud 
complex located near the center of our Galaxy, about 26,000 light-years away. It is the richest molecular 
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source in the Galaxy in which many different types of interstellar molecule have been identified, including 
glycine, the simplest amino acid, and the sugar molecule glycoaldehyde. 

  Sagittarius. 

Sagittarius Dwarf Elliptical  Galaxy 
  $$
  $%  4  
	    
kahkešân-e kutule-ye beyzivâr-e nimasb 
 
Fr.: galaxie naine elliptique  de Sagittaire    

A satellite galaxy of the Milky  Way dicovered only  in 1994 since most of it is obscured by the Galactic 
disc. At only 50,000 light  years distant from our Galaxy's core, it is travelling in a polar orbit around the 
Galaxy. Our Galaxy is slowly devouring  it, as evidenced by a filament which stretches around the Milky 
Way's core like a gossamer loop. It is only about 10,000 light-years in diameter, in comparison to the 
Milky  Way's diameter of 100,000 light years. It is populated by old yellowish  stars has four known 
globular clusters: M54, Arp 2, Terzan 7, and Terzan 8. It should not be confused with the  Sagittarius 
Dwarf Irregular  Galaxy. 

  Sagittarius;   dwarf;    elliptical;    galaxy. 

Sagittarius Dwarf Irregular Galaxy 
  $$
  $%  	
  
	    
kahkešân-e kutule-ye bisâmân-e Nimasb 
 
Fr.: galaxie naine irrégulière  de Sagittaire    

A dwarf irregular  galaxy, discovered in 1977, that is a member of the Local Group of galaxies. It has a 
diameter of 1,500 light-years and lies about 3.5 million light-years away. SagDIG contains as much as 
about 108 solar masses of H I gas and is one of the most metal-poor galaxies. It should not be confused 
with the   Sagittarius Dwarf  Elliptical  Galaxy. 

  Sagittarius;   dwarf;    irregular;    galaxy. 

Saha equation 
  >d>   q('wd    
hamugeš-e Saha 
 
Fr.: équation de Saha    

An equation that gives the number of atoms of a given species in various stages of  ionization that exist 
in a gas in  thermal equilibrium  as a function of the temperature, density, and ionization energies of the 
atoms. 

Named after the Indian astrophysicist Megh Nad Saha (1894-1956), who first derived the equation in 
1920;   equation. 

Saiph (~ Orionis) 
      
Seyf (#) 
 
Fr.: Saiph    

A   supergiant star of visual magnitude 2.06 and   spectral type B0.5 Ia marking the right knee of 
Orion. It is about 700 light-years away. 
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Saiph "sword," from Ar.  as-saiph al-jabbâr (     ) "the Sword of the Giant." 

Salpeter function 
  $  %    
karyâ-ye Salpeter 
 
Fr.: équation de Salpeter    

The first mathematical description of the   initial  mass function (IMF) of  newly formed stars of solar to 
intermediate masses. It is proportional to M-2.35, where M is the stellar mass. 

Named after the Austrian-Australian-American astrophysicist Edwin Ernest Salpeter (1924-2008);  
function. 

Salpeter process 
  V[!v  %    
farâravand-e Salpeter 
 
Fr.: processus de Salpeter    

An equation describing how the nuclei of helium fuse together, in the interior of giant stars, to form 
carbon nuclei.   triple-alpha process. 

Named after the Austrian-Australian-American astrophysicist Edwin Ernest Salpeter (1924-2008);  
process. 

salt 
  
	 $    
namak (#) 
 
Fr.: sel    

1) A crystalline compound, sodium chloride, NaCl, occurring  as a mineral, used for food seasoning and 
preservation.  
2) Chem.: A solid compound formed when the hydrogen of an acid has been replaced by a metal. 

O.E. sealt; cf. O.N., O.Fris., Goth. salt, Du. zout, Ger. Salz from PIE *sal- "salt;"  cf. Gk. hals (genitive 
halos) "salt, sea;" L. sal; O.Ir. salann; Welsh halen; O.C.S. sali "salt." 

Namak "salt;" Mid.Pers. namak "salt." 

saltpeter 
      
šuré (#) 
 
Fr.: salpètre    

A chemical compound, potassium nitrate, KNO3. It is a naturally occurring mineral source of nitrogen, 
and is used in the manufacture of fireworks, fluxes, gunpowder, etc. 

M.E. sal peter, salpetre, from O.Fr. salpetre, from M.L.  sal petrae "salt of rock,"  from L. sal   salt + 
petra "rock, stone." 

Šuré, related to šur "salty;" Mid.Pers. šôr "salty," šorag "salt land;"  cf. Skt. ksurá- "razor, sharp knife;" 
Gk. ksuron "razor;" PIE base *kseu- "to rub, whet." 
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sample 
  
	 

    
nemunân 
 
Fr.: échantillon    

Statistics: A portion of the units of a population. The units are selected based on a randomized process 
with a known probability  of selection. The sample is used to make inferences about the population by 
examining or measuring the units in the sample.  specimen = nemuné (
	
). 

M.E., from O.Fr. essample, from L. exemplum "a sample," literally "that which  is taken out," from eximere 
"to take out, remove." 

Nemunân, from nemun, from nemudan "to show;" Mid.Pers. nim	dan, nimây- "to  show," from 
O.Pers./Av. ni- "down; into"  (Skt. ni "down,"  nitaram "downward,"  Gk. neiothen "from  below," cf.  E. 
nether, O.E. niþera, neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz, Du. neder, 
Ger. nieder; PIE *ni- "down,  below") + my- "to measure;" cf. Skt. mati "measures," matra- "measure;" 
Gk. metron "measure;" L. metrum; PIE base *me- "to measure." 

sample point 
  
#"  
	

    
noqte-ye nemunân 
 
Fr.: point  de l'échantillon    

Statistics: Each possible outcome in a  sample space. 

  sample;   point. 

sample size 
  
  
	

    
andâze-ye nemunân 
 
Fr.: taille  de l'échantillon    

The number of sampling units which are to be included in the sample. In the case of a multi-stage sample 
this number refers to the number of units at the final stage in the sampling. 

  sample;   size. 

sample space 
  4  
	

    
fazâ-ye nemunân 
 
Fr.: espace des échantillons    

Statistics: A set which consists of all possible outcomes of a random experiment. 

  sample;   space. 

sampling 
  
	 

    
nemunân-giri 
 
Fr.: échantillonnage    
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The act, process, or technique of selecting a number of cases from all the cases in a particular population. 

  sample + -ing. 

Nemunân-giri, literally  "taking sample," from  nemunân sample + giri  vebal noun of gereftan "to take, 
seize, hold;" Mid.Pers. griftan, gir-  "to take, hold, restrain;" O.Pers./Av. grab-  "to take, seize," cf. Skt. 
grah-, grabh- "to seize, take," graha- "seizing, holding,  perceiving," M.L.G.  grabben "to grab," from 
P.Gmc. *grab, E. grab "to  take or grasp suddenly;" PIE *ghrebh- "to seize." 

sampling bias 
  $    
	

    
varak-e nemunân-giri 
 
Fr.: biais  de l'échantillonnage    

That part of the difference between the expected value of the sample estimator and the true value of the 
characteristic which results from the sampling procedure, the estimating procedure, or their combination. 

  sampling;   bias. 

sampling error 
  
  
	

    
irang-e nemunân-giri 
 
Fr.: erreur  d'échantillonnage    

That part of the difference between a population value and an estimate thereof, derived from a random 
sample, which is due to the fact that only a sample of values is observed; as distinct from errors due to 
imperfect selection, bias in response or estimation, errors of observation and recording, etc. 

  sampling;   error. 

sampling theorem 
  
  
	

    
farbin-e nemunân-giri 
 
Fr.: théorème d'échantillonnage    

Same as  Nyquist-Shannon sampling theorem. 

  sampling;   theorem. 

sampling unit 
  $  
	

    
yekâ-ye nemunân-giri 
 
Fr.: unité d'échantillonnage    

One of the units into which an aggregate is divided for the purpose of sampling, each unit being regarded 
as individual and indivisible when the selection is made. 

  sampling;   unit. 

sand 
  	    
mâsé (#) 
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Fr.: sable    

Hard granular powder, consisting of fine grains of rock or minerals, usually quartz fragments, found on 
beaches, in deserts, and in soil. 

O.E. sand; cf. O.N. sandr, O.Fris. sond, M.Du. sant, Ger. Sand; PIE base *samatha- (cf. Gk. psammos 
"sand," L. sabulum). 

Mâsé "sand," of unknown origin. 

sandstone 
  	
    
mâse-sang (#) 
 
Fr.: grès    

Variously colored sedimentary rock composed mainly of sandlike quartz grains cemented by calcite, clay, 
or iron oxide. The sand accumulated originally underwater in shallow seas or lakes, or on the ground 
along shorelines or in desert regions. 

  sand;   stone. 

sandstorm 
  	    
mâse-bâd (#) 
 
Fr.: tempête de sable    

A strong wind carrying sand through the air. 

  sand;   storm. 

SAO Star Catalog 
  $%  %  OAS    
kâtâlog-e setâre-yi-ye SAO 
 
Fr.: catalogue SAO    

A general whole-sky catalog compiled by the Smithsonian Astrophysical Observatory which results from 
the combination of several earlier catalogs. The compilation gives positions and proper motions for 
258,997 stars, of which 8,712 are double and 499 variable, with an average distribution of 6 stars per 
square degree. The star positions have an average standard deviation of 0.2" at their original epochs (0.5" 
at epoch 1963.5). The equinox is 1950.0 and the system that of the FK4. 

SAO acrynome of the Smithsonian Astrophysical Observatory;  star;   catalog. 

Saros 
      
Sâros (#) 
 
Fr.: saros    

The period of 223 synodic months, equaling 6585.32 days or 18 years, 11.33 days, after which the Sun, 
Earth, and Moon return to approximately the same relative geometry. Therefore, almost identical solar and 
lunar eclipses repeat one saros apart but are shifted 120° west. 

1253
Gk. saros, from Akkadian shr; Sumerian shar "multitude, large number." 

satellite 
  ) 	 
) 
    
1) mâhvâré; 2) bandevâr 
 
Fr.: satellite    

1) A body that revolves around a planet; a moon.  Galilean satellite;    regular satellite;    irregular 
satellite.  
2) Something that depends on, accompanies, or serves something else.  satellite galaxy;  satellite line. 

From M.Fr. satellite, from  L. satellitem "attendant." 

1) Mâhvâré, from mâh  moon + -vâré, -vâr similarity  suffix.  
2) Bandevâr, from bandé "bound, fastend; (devoted) servant, domestic;" Mid.Pers. bandag, from bastan, 
band-, vastan "to bind, shut" (O.Pers./Av. band- "to bind, fetter,"  banda- "band, tie" (cf. Skt. bandh- "to 
bind, tie, fasten;" PIE *bhendh- "to bind;"  Ger. binden; E. bind). 

satellite galaxy 
  $$
  
    
kahkešân-e bandevâr 
 
Fr.: galaxie satellite    

A galaxy that orbits a larger one due to gravitational attraction. The Milky  Way has at least ten satellite 
galaxies: the Large Magellanic Cloud, the Small Magellanic Cloud, Ursa Minor  Dwarf, Draco Dwarf, 
Sculptor Dwarf, Sextans Dwarf, Carina Dwarf, Fornax Dwarf,  Ursa Major I,  and Sagittarius Dwarf 
Elliptical  Galaxy. 

  satellite;   galaxy. 

satellite line 
  )"   
    
xatt-e bandevâr 
 
Fr.: raie  satellite    

Radio astro.: Of an OH source, which emits at 1665 and 1667 MHz as the main frequencies, one of the 
lines arising from transitions at 1612 and 1730 MHz. 

  satellite;   line. 

saturate (v.) 
  

    
anjâlidan 
 
Fr.: saturer    

1) Chem.: To add as much of a liquid, solid, or gas to a solution as it can absorb at a given temperature.  
2) To fill  something with so many things that no more can be added. 

From L. saturatus, p.p. of saturare "to fill  full,  sate, drench," from satur "sated, full,"  from PIE base *s- 
"to satisfy." 
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Anjâlidan "to  saturate, to fill" (Dehxodâ, Steingass), ultimately from Proto-Iranian *ham-gar-,  from  *ham- 
"together," denoting "much, many,"   syn-, + *gar-  "to soak, moisten;" cf. Sogdian wyr- "to soak, 
steep," from *aua-gar-, from  which derives Pers. âqâridan, âqeštan "to steep, soak; mix." 

saturated 
  
    
anjâlidé 
 
Fr.: saturé    

1) Chem.: The qualifier of a solution that has as much solute as possible.  
2) (Of colors) Of maximum  chroma or purity. 

Pasr participle of   saturate (v.. 

saturated liquid 
  
   
    
âbgun-e anjâlidé 
 
Fr.: liquide  saturé    

A liquid  whose temperature and pressure are such that any decrease in pressure without change in 
temperature causes it to boil. 

  saturate (v.);   liquid. 

saturated solution 
     
    
luyeš-e anjâlidé 
 
Fr.: solution  saturée    

A solution which  can exist in equilibrium with  excess of solute. The saturation concentration is a function 
of the temperature. 

  saturate (v.);   solution. 

saturated vapor 
  )  
    
boxâr-e anjâlidé 
 
Fr.: vapeur saturante    

A vapor at the pressure and temperature at which it can exist in dynamical equilibrium with its liquid. Any 
compression of its volume at constant temperature causes it to condense to liquid at a rate sufficient to 
maintain a constant pressure. The term "saturated" is a misnomer, since it does not have the same meaning 
as a  saturated solution in chemistry. There is no question of one substance being dissolved in another. 

  saturate (v.);   vapor. 

saturation 
  
 
    
anjâl, anjâleš 
 
Fr.: saturation    
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Physics: Degree of magnetization of a substance which cannot be exceeded however strong the applied 
magnetizing field.  
Detectors: The condition of a detector or a pixel when it is submitted to a signal so strong that it cannot 
handle it properly; the result is a non-linear, useless response. 

Verbal noun of   saturate (v.). 

saturation current 
  
  
 ~ 
    
jarayân-e anjâl, ~ anjâleš 
 
Fr.: courant de saturation    

The maximum current that can be obtained in a specific circuit under specified conditions. 

  saturation;   current. 

saturation induction 
    
 ~ 
    
darhâzeš-e anjâl, ~ anjâleš 
 
Fr.: induction  à saturation    

The maximum intrinsic magnetic induction  possible in a material. 

  saturation;   induction. 

saturation signal 
  
  
 ~  
    
nešâl-e anjâl, ~ anjaalesh 
 
Fr.: signal de saturation, ~ saturé    

In radar, a signal whose amplitude is greater than the dynamic range of the receiving system. 

  saturation;   signal. 

Saturn 
  $
    
Keyvân (#) 
 
Fr.: Saturne    

The sixth planet from the Sun and the second largest with an equatorial diameter of 120,536 km orbiting at 
1,429,400,000 km (9.54 AU) from Sun. Like  Jupiter, Saturn is about 75% hydrogen and 25% helium with 
traces of water, methane, and ammonia, similar to the composition of the primordial Solar Nebula from 
which the solar system was formed. Saturn's interior is similar to Jupiter's consisting of a rocky core, a 
liquid metallic  hydrogen layer and a molecular hydrogen layer. Saturn's interior is hot (12,000 K at the 
core). The planet radiates more energy into space than it receives from the Sun. Saturn has 34 known 
satellites.  Saturn's ring. 

O.E. Sætern "Italic god," also "most remote planet" (then known), from L. Saturnus, Italic god of 
agriculture, possibly from Etruscan. 

Keyvân Mid.Pers. Kêwân, borrowed from Aramean kâwân, from Assyrian kaiamânu. 
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Saturn Nebula 
  	*  $
    
miq-e Keyvân 
 
Fr.: nébuleuse Saturne    

A planetary nebula in the Aquarius constellation discovered by William  Herschel in 1782. It has a size of 
about 0.3 x 0.2 light-years and lies about 1400 light-years away. Also known as NGC 7009. 

  Saturn, such named by Lord Rosse in the 1840s, because the object has a vague resemblance to the 
planet Saturn in low-resolution telescopes;  nebula. 

Saturn's rings 
  3#  $
    
halqehâ-ye Keyvân (#) 
 
Fr.: anneaux de Saturne    

A system of rings around Saturn made up of countless small particles, ranging in size from micrometers to 
meters, that orbit the planet. The ring particles are made almost entirely of water ice, with some 
contamination from dust and other chemicals. The ring system is divided into 5 major components: G, F, 
A, B, and C rings, listed from outside to inside. But in reality,  these major divisions are subdivided into 
thousands of individual ringlets. The large gap between the A and B rings is called the Cassini division. 
Saturn's rings are extraordinarily thin: though they are 250,000 km or more in diameter, they are less than 
one kilometer thick. 

  Saturn;   ring. 

scalar 
  	 	    
marpeli, marpelvâr 
 
Fr.: scalaire    

Any quantity which  is sufficiently  defined only with  its magnitude, when given in appropriate units. 
Compare  vector. 

Of or pertaing to   scale. 

scalar field 
  	
  	    
meydân-e marpeli 
 
Fr.: champ scalaire    

Any field  of space and time in which the value at each point is scalar. 

  scalar;   field. 

scalar potential 
  %
  	    
tavand-e marpeli 
 
Fr.: potentiel scalaire    

A scalar function in which  a negative gradient describes a vector field. 
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  scalar;   potential. 

scalar processor 
  	  	    
âmâyeš:gar-e marpeli 
 
Fr.: processeur scalaire    

Computers: A type of central processing unit in which only one operation on data is executed at a time. By 
contrast, in a vector processor, a single instruction operates simultaneously on multiple data items. 

  scalar;   processor. 

scalar wave 
  	   	    
mowj-e marpeli 
 
Fr.: onde scalaire    

In theories of gravitation, a kind of   gravitational   wave, transversal and/or longitudinal, characterized 
by   spin zero. 

  scalar;   wave. 

scale 
  	    
marpel 
 
Fr.: échelle    

1) A succession or progression of steps or degrees.  
2) A standard of measurement or estimation; point of reference by which to gauge or rate. 

M.E., from L.  scalae "ladder, stairs." 

Marpel, literally  "measuring stick, measuring step," on the model of Ger. Maßstab from Mass "measure" 
+ Stab "stick, bar, pole, baton." The first element from Mod./Mid.Pers. mar "measure, count," from Av. 
mar- "to count, remember;" Skt. smr, smarati "to remember, he remembers;" L. memor, memoria; Gk. 
mermera "care," martyr "witness." The second element pel "stick, a bit of wood;" pel can also be 
interpreted as the contraction of pellé "staircase, ladder." 

scale factor 
  $
   	    
karvand-e marpel 
 
Fr.: facteur d'échelle    

Math.: A number which scales, or multiplies, some quantity. In the equation y = Cx, C is the scale factor 
for x. C is also the coefficient of x, and may be called the constant of proportionality of y to x.  
Geometry: The ratio of any two corresponding lengths in two similar geometric figures. The ratio of areas 
of two similar  figures is the square of the scale factor. 

  scale;   factor. 

scale height 
  
  	    
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bolandi-ye marpel 
 
Fr.: hauteur d'échelle    

The height within which  some parameter, such as pressure or density, decreases by a factor of e. For 
example, an atmospheric scale height of 100 km means that the value at 100 km is 1/e the value at the 
surface. 

  scale;   height. 

scalene traingle 
    
-    
sebar-e nâjur-pahlu 
 
Fr.: triangle  scalène    

A triangle no two sides of which are equal. 

From L.L. scalenus, from Gk. skalenos "uneven, unequal, rough," from skallein "chop, hoe," related to 
skolios "crooked," from PIE base *(s)qel- "crooked, curved, bent;"   triangle. 

Sebar triangle;  nâjur-pahlu  "dissimilar  sides," from nâjur "dissimilar,  ill-matched"  + pahlu "side, 
flank" (Mid.Pers. pahlug  "side, rib," Av.  prsu- "rib," Ossetic fars "side, flank," cf. Skt. páru- "rib," 
Lith. piršys (pl.)  "horse breast"). 

scaler 
  	    
marpelgar 
 
Fr.:    

An electronic circuit  devised to give a single pulse after a prescribed number of input pulses have been 
received. 

Agent noun from   scale. 

scaling 
  	
    
marpel-gardâni 
 
Fr.: mise en échelle    

Altering original  variable values (according to a specific function or an algorithm) into  a range that meet 
particular criteria. 

scan 
  )  $
 %
 
)     
1) rajrub kardan, rajruftan; 2) rajrub 
 
Fr.: 1) balayer;  2) balayage    

1) (v.) To sweep a surface with a beam of light or electrons in order to reproduce or transmit a picture.  
In radar, to sweep an airspace or region with a succession of directed beams from a radar aerial system.  
2) (n.) An act or instance of scanning. The image or display so obtained. 
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M.E. scannen, from L.L. scandere "to read or mark so as to show metrical structure," originally, in 
classical L., "to climb"  (the connecting notion is of the rising and falling rhythm  of poetry), from PIE 
*skand- "to spring, leap" (cf. Skt. skandati "he jumps;"  Gk. skandalon "a snare, trap, stumbling block;" 
O.Ir. scendim "I jump"). 

Rajrub, "literally  "sweeping along rows," from  raj "row,  line" + rub  "to sweep." The first component raj, 
variants raž, rak, râk, rezg (Lori), ris,  risé, radé, rasté, râsté, related to râst "right, true; just, upright, 
straight,"   row,   right.  The second component rub stem of rubidan, ruftan "to sweep," related to 
robudan "to rib, carry off;"  Mid.Pers. rôb-  "to rub, sweep, attract;" Av. ur	 paiieinti  "to  cause racking 
pain(?);" cf. Skt. rop- "to  suffer from abdominal pain," rurupas  "to cause violent pain," ropaná- "causing 
racking pain," rópi-  "racking pain;" L.  rumpere "to break;" O.E. reofan "to break, tear." 

scanner 
      
rajrubgar 
 
Fr.: scanneur    

Any device for exposing an image on film, a sensitized plate, etc., by tracing light along a series of many 
closely spaced parallel lines. 

Agent noun of   scan. 

scanning 
      
rajrub 
 
Fr.: balayage    

The process of analyzing or synthetizing successively the light values of the elements making up a picture 
area, according to a pre-determined method. 

Verbal noun of   scan. 

scatter 
  ) $

 
) $
    
1) parâkandan; 2) parâkand 
 
Fr.: 1) diffuse; 2)  diffusion, dispersion    

1) To cause electromagnatic waves or a beam of particles to be irregularly deflected, dispersed, or 
reflected, or be turned aside in this way.  
2) The act of scattering; something that is scattered. 

M.E. scateren, schateren "to disperse, break up, destroy;" cf. M.Du. schaderen "to scatter." 

Parâkandan "to scatter, to disperse;" Mid.Pers. parakandan "to scatter" (cf. apakandan "to throw"), from 
Proto-Iranian *pari-kan-,  from *pari,  *par--  "around"  (cf. Pers. pirâ-, variant par- "around, about," from 
Mid.Pers. pêrâ; O.Pers. pariy "around, about," Av. pairi  "around, over," per- "to  pass over, beyond;" cf. 
Skt. pari; PIE base *per- "through, across, beyond;" cf. Gk. peri "around, about, beyond;" L. per 
"through") + kan- "to  dig" (cf. Pers. kan-, kandan "to dig;" Mid.Pers.  kan-, kandan "to dig;" O.Pers. kan- 
"to dig," akaniya- "it  was dug;" Av.  kan- "to dig,"  uskn- "to dig out;" cf. Skt. khan- "to dig," khanati "he 
digs," kha- "cavity, hollow,  cave, aperture"). 

scattering 
  $
    
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parâkaneš (#) 
 
Fr.: diffusion    

The process in which a wave or beam of particles is diffused or deflected by collisions with particles of 
the medium that it traverses, without change of frequency of the monochromatic components of which the 
radiation is composed.  multiple  scattering.  
Related terms:  diffraction;    diffusion;    dispersion;   distribution;    scatter. 

Verbal noun of   scatter. 

scattering coefficient 
  	  $
    
hamgar-e parâkaneš 
 
Fr.: coefficient de diffusion    

The fraction of light  scattered per unit distance in a medium. 

  scattering;   coefficient. 

Schönberg-Chandrasekhar limit 
  ^ Vz  
--
$    
hadd-e Schönberg-Chandrasekhar 
 
Fr.: limite  de Schönberg-Chandrasekhar    

During the   main sequence stage, a star burns the hydrogen in its core and transforms it into helium. 
When the helium mass amounts to about 10% of the initial stellar mass, the star can no longer maintain 
the  hydrostatic  equilibrium  in its core; the star increases its volume and leaves the main sequence in 
order to become a  red giant. 

Named after the Brazilian astrophysicist Mario Schönberg (1914-1990) and Subramahmanyan 
Chandrasekhar,  Chandrasekhar limit, who were the first to point  out this limit  and derive it (1942, ApJ 
96, 161). 

Scheat (2 Peg) 
  -
    
Asb-šâné 
 
Fr.: Scheat    

The second-brightest star in the constellation  Pegasus. It is a giant star of spectral type M2.5 II-III 
whose magnitude varies between 2.3 and 2.7. 

Scheat, from Ar. as-sâq "leg," erroneously taken from the Ar. name of E Aquarii as-sâq al-sâkib al-ma' 
(# $	:) "the leg of the water-bearer." 

Asb-šâné, literally "the Horse's Shoulder," from asb  horse + šâné "shoulder" (Lori šona, Kurd. šân, 
Gilaki cân, con), maybe related to Skt. skandhá- "shoulder, trunk of tree, bulk" (Pali khandha-, Ashkun 
kándä, Bashkarih kân, Tôrwâldi kan "shoulder"), from skand- "to jump,  leap, spring out," skandati "he 
jumps;" cf. L. scandere "to climb." 

Schmidt telescope 
  %$       	% 
  ~    
teleskop-e Schmidt, durbin-e ~ (#) 
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Fr.: télescope de Schmidt    

A telescope with a spherical concave primary mirror in which the aberration produced by the spherical 
mirror is compensated for by a thin correcting lens placed at the opening of the telescope tube. Its very 
wide-field performance makes it suitable for surveys. 

Named after Bernhard Woldemar Schmidt (1879-1935), a German optician of Estonian origin, who 
invented the telescope in 1930;  telescope. 

Schmidt-Cassegrain telescope 
  %$       	%-$
 
  ~    
teleskop-e Schmidt-Cassegrain, durbin-e ~ (#) 
 
Fr.: télescope Schmidt-Cassegrain    

A mixture of  the   Cassegrain telescope with a very short  focal length and of a Schmidt design (due 
to the presence of the corrective plate), used mainly in amateur astronomy. The main advantage of this 
telescope is its compact design. However, Schmidt-Cassegrain telescopes produce fainter images with less 
contrast than other telescope designs with similar aperture sizes. This is due to the comparatively large 
secondary mirror required to reflect the light back the eyepiece. 

  Schmidt telescope;  Cassegrain telescope. 

scholar 
  
 
    
dânešpažuh, dânešvar (#) 
 
Fr.: 1) lettré,  érudit; 2) boursier    

1) A learned or erudite person, especially one who has profound knowledge of a particular subject.  
scientist.  
2) A student who has been awarded a scholarship. 

M.E. scoler(e); O.E. scolere "student," from M.L.  scholaris, from  L.L. scholaris  "of a school," from L. 
schola, from Gk. skhole "school, lecture, discussion; leisure, spare time." 

Dânešpažuh, from dâneš science + pažuh agent noun of pažuhidan "to search,"  research. Dânešvar, 
from dâneš, as befor, + -var possession suffix. 

Schottky barrier 
  *  %$    
varqe-ye Schottky 
 
Fr.: barrière  de Schottky    

A junction between a metal and a semiconductor, which exhibits rectifying characteristics. A Schottky 
barrier has a very fast switching action and low forward voltage drop of about 0.3 volts, compared with 
0.6 volts in silicon diodes, which use adjacent p-type and n-type semiconductors. 

Named after Walter Hans Schottky (1886-1976), German physicist, who described the phenomenon;  
barrier. 

Schottky defect 
  $  %$    
âk-e Schottky 
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Fr.: défaut de Schottky    

An unoccupied position in a crystal lattice which forms when oppositely charged ions leave their lattice 
sites, creating vacancies. 

Named after Walter Hans Schottky (1886-1976), German physicist;  defect. 

Schottky noise 
  
   %$    
nufe-ye Schottky 
 
Fr.: bruit  de Schottky    

Excess voltage generated by random fluctuations in the emission of electrons from a hot cathode, causing 
a hissing or sputtering sound (shot noise) in an audio amplifier and causing snow on a television screen. 
Same as  shot effect,  shot noise. 

Named after Walter Hans Schottky (1886-1976), German physicist;  noise. 

Schrödinger equation 
  	   
    
hamugeš-e Schrödinger 
 
Fr.: équation de Schrödinger    

A fundamental equation of physics in   quantum mechanics the solution of which gives the  wave 
function, that is a mathematical expression that contains all the information known about a particle. This 
  partial  differential equation describes also how the wave function of a physical system evolves over 
time. 

Named after Erwin Schrödinger (1887-1961), the Austrian theoretical physicist, Nobel Prize 1933, who 
first developed the version of quantum mechanics known as  wave mechanics;  equation. 

Schrödinger's cat 
    
    
gorbe-ye Schrödinger (#) 
 
Fr.: chat de Schrödinger    

A   thought experiment intended to illustrate the   superposition principle in    quantum mechanics. A 
cat is put in a steel box which is separated from the outside world. The box also contains a vial of lethal 
acid, a tiny amount of a radioactive substance, a  Geiger counter, and a hammer. If an atom decays and 
the Geiger counter detects an  alpha particle, the hammer breaks the vial which kills the cat. According 
to Schrödinger, as long as the box stays closed the cat's fate is tied to the  wave function of the atom, 
which is itself in  a superposition of decayed and un-decayed states. Thus the cat must itself be in a 
superposition of dead and alive states before the observer opens the box, "observes" the cat, and 
"collapses" its wave function. However, Schrödinger's argument fails because it rests on the assumption 
that macroscopic objects can remain unobserved in a superposition state. When an atom decays, its wave 
function becomes entangled with the enormously complex wave function of the macroscopic Geiger 
counter. The atom is therefore "observed" by the Gieger counter. Since a Geiger counter cannot, for all 
practical purposes, be isolated from the rest of the world, the rest of the world observes the atom, and the 
cat is either dead or alive. 

Named after Erwin Schrödinger (1887-1961),   Schrödinger equation, who proposed the thought 
experiment in 1935 in order to illustrate the inconsistency of the Copenhagen interpretation of quantum 
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mechanics; cat, from M.E. cat, catte; O.E. catt, catte (cf. O.Fris, M.D. katte, O.H.G.  kazza, Ir. cat, Welsh 
cath), probably from L.L.  cattus, catta "cat." 

Gorbé, from Mid.Pers. gurbag "cat;"    Schrödinger equation, 

Schröter's effect 
  C   %    
oskar-e Schröter 
 
Fr.: effet de Schröter    

A phenomenon in which the observed and predicted phases of Venus do not coincide. At eastern 
elongation, when the planet is visible in the evening sky, dichotomy (half-phase) usually comes a day or 
two earlier than predicted, while at western elongation dichotomy occurs a day or two later. 

Named after Johan Schröter (1745-1816), German astronomer, who first described the effect in 1793;  
effect. 

Schwarzschild black hole 
  -  %    
siyahcâl-e Schwarzschild 
 
Fr.: trou  noir de Schwarzschild    

A black hole with zero angular momentum (nonrotating) and zero electric charge derived from Karl 
Schwarzchild's 1916 exact solution to Einstein's vacuum field equations. 

Karl Schwarzchild (1873-1916), German mathematical physicist, who carried out the first relativistic 
study of black holes.   black hole. 

Schwarzschild metric 
  	%$  %    
metrik-e Schwarzschild 
 
Fr.: métrique de Schwarzschild    

The   metric that describes Schwarzschild's geometry. 

  Schwarzschild black hole;   metric. 

Schwarzschild radius 
  ..  %    
šo'â'-e Schwarzschild 
 
Fr.: rayon de Schwarzschild    

The critical radius at which a massive body becomes a black hole, i.e., at which light is unable to escape to 
infinity:  Rs = 2GM / c2. The Schwarzschild radius for Sun is 2.5 km and for Earth, 0.9 cm. 

  Schwarzschild black hole;   radius. 

Schwarzschild singularity 
  %$
   %    
takini-ye Schwarzschild 
 
Fr.: singularité  de Schwarzschild    
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A region of infinite  spacetime curvature postulated to lie within a blach hole. 

  Schwarzschild black hole;   singularity. 

science 
  
    
dâneš (#) 
 
Fr.: science    

The study of the physical and natural phenomena, especially by using systematic observation and 
experiment.  
A systematically organized body of knowledge about a particular subject.  
Related concepts:  knowledge = šenâxt (
)%);   cognition = šenâseš (
). 

M.E., from O.Fr. science, from L. scientia "knowledge,"  from sciens (genitive scientis), pr.p. of scire "to 
know," probably originally  "to  separate one thing from another, to distinguish," related to scindere "to cut, 
divide;" PIE base *skei- "to cut, split;"  cf. Pers. gosastan "to tear, cut, break," from Mid.Pers. wisistan "to 
break, split," Av. saed-, sid- "to split,  break," asista- "unsplit, unharmed;" Skt. chid- "to  split, break, cut 
off;" Gk.  skhizein "to split;" Goth. skaidan; O.E. sceadan "to divide, separate." 

Dâneš, verbal noun of dân-, dânestan "to know" (Mid.Pers. dânistan "to know"),  variant šenâxtan, šenâs- 
"to recognize, to know" (Mid.Pers. šnâxtan, šnâs- "to know, recognize"); O.Pers./Av. xšn- "to know, 
learn, come to know, recognize;" cf. Skt. jñ- "to recognize, know," jnti "he knows;" Gk. gignoskein "to 
know, think, judge," cognate with L.  gnoscere, noscere "to come to know" (Fr. connaître; Sp. conocer); 
P.Gmc. *knoeanan; O.E. cnawan, E. know; Rus. znat "to know;" PIE base *gno- "to know." 

scientific 
  
 
$    
dâneši, dânešik 
 
Fr.: scientifique    

Of or pertaining to science or the sciences.  
Systematic or accurate in the manner of an exact science. 

From M.Fr. scientifique, from  M.L. scientificus "pertaining  to science," from L. scientia "knowledge,"   
science, + -ficus "making," from facere "to make."    -ic 

Dâneši, dânešik, from dâneš science + -i, -ik  ic. 

scientific method 
     
 ~ 
$    
raveš-e dâneši, ~ dânešik (#) 
 
Fr.: méthode scientifique    

A method of research generally involving the observation of phenomena, the formulation of a hypothesis 
about the phenomena, experimentation to demonstrate the truth or falseness of the hypothesis, and a 
conclusion that validates or modifies the hypothesis. 

  scientific;   method. 

scientific notation 
  
	 
  
 ~ 
$    
namâdgân-e dâneši, ~ dânešik 
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Fr.: notation scientifique    
A compact format for writing very large or very small numbers. Numbers are made up of three parts: the 
coefficient, the base and the exponent. For example 3.58 x 104 is the scientific notation for 35,800. 
 scientific;  notation. 
scientificity 
  
    
dânešigi 
 
Fr.: scientificité    
The quality of the practices and theories that aim at establishing reproducible regularities in phenomena by 
using experimental method and providing a clearly formulated description. 
 scientific +  -ity. 
scientist 
  
	
    
dânešmand (#) 
 
Fr.: scientifique    
An expert in science, especially one of the physical or natural sciences.  scholar. 
From  science + -ist an agent noun suffix. 
Dânešmand, from dâneš science + -mand suffix of possession. 
scintillation 
      
susu (#) 
 
Fr.: scintillation    
1) Rapid variation in the brightness, wavelength, and mean position of stars caused by turbulence in the 
Earth's atmosphere.  
2) In radio astronomy, rapid fluctuations in the detected intensity of radiation from compact cosmic radio 
sources due to disturbances in ionized gas through which the radiation has passed.  interstellar 
scintillation. 
From L. scintillationem (nominative scintillatio), from scintillatus p.p. of scintillare "to send out sparks, 
to flash," from scintilla "particle of fire, spark." 
Susu, from su "light," related to suz "burning," present stem of suxtan; Mid.Pers. sôxtan, sôzidan "to 
burn," Av. base saoc- "to burn, inflame" s	c- "brilliance," upa.suxta- "inflamed;" cf. Skt. oc- "to light, 
glow, burn," ocati "burns," oka- "light, flame;" PIE base *(s)keuk- "to shine." 
scintillation counter 
   	    
susu šomâr 
 
Fr.: compteur à scintillation    
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A device for detecting and measuring ionizing radiation by means of flashes produced when the radiation 
particles strike a sensitive layer of phosphor. 

  scintillation;    counter. 

Scorpius 
  	 ‰l    
Každom (#) 
 
Fr.: Scorpion    

The Scorpion. A large and impressive constellation in the  Zodiac, which  lies between  Libra  to the 
west and  Sagittarius to the east. Scorpius is located in the southern hemisphere near the center of the 
Milky  Way at approximately 17h right ascension, -40° declination. The bright, red star   Antares marks 
the heart of the scorpion. The constellation contains deep sky objects such as the open clusters M6 and 
M7, and the globular clusters M4 and M80. Also in the southern end of the constellation there is the open 
star cluster NGC 6231. Abbreviation: Sco; genitive: Scorpii. 

M.E., from O.Fr. scorpion,  from L. scorpionem (nominative scorpio),  from Gk. skorpios "a scorpion," 
from PIE base *(s)ker- "to cut,"    shear. According to Gk. mythology,  the constellation represents a 
giant scorpion sent forth by the earth-goddess Gaia to kill the giant Orion when he threatened to slay all 
the beasts of the earth. Orion and the Scorpion were afterwards placed amongst the stars as a pair of 
constellations. The two opponents are never seen in the sky at the same time, for one constellation sets as 
the other rises. The scorpion's claws were originally formed by Libra. 

Každom "scorpion," variants kajdom, gaždom literally "crooked tail,"  from Mid.Pers. gazdum literally 
"stinging tail,"  from gaz present stem of gazidan (also Mod.Pers.) "to sting, to bite" + dum, dumb 
(Mod.pers. dom, domb) "tail;" Av.  duma- "tail." 

Scorpius X-1 
  $	 1-X    
Každom X-1 
 
Fr.: Scorpius X-1    

The first and the brightest X-ray source in the sky, after the Sun, discovered in 1962. Scorpius X-1 is a 
low-mass   X-ray binary consisting of a compact object like a neutron star or a black hole, and a low-
mass stellar companion. The compact object has a mass of 1.4 solar masses and the companion 0.42 solar 
masses. The orbital period is 18.9 hours, and the system lies at a distance of about 9000 light-years. The 
X-rays come from accretion, where material from the companion overflows its Roche lobe and spirals 
down onto the compact object. The luminosity results from the transformation of the falling material's 
gravitational potential energy to heat by viscosity in the accretion disk. 

Named such by the discoverers (Giacconi et al. 1962), because it was the first extrasolar  X-ray source 
of the sky detected in the constellation  Scorpius. 

Scorpius-Centaurus Association 
    $	-$
%6    
âhazeš-e Každom-Kentâwros 
 
Fr.: Association Scorpion-Centaure    

The nearest OB association to the Sun, lying about 470 light-years away in the Gould Belt. It contains 
several hundred stars, mostly of type B, including Shaula, Lesath, and Antares. 

  Scorpius;   Centaurus;   association. 
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scotopic vision 
    %$    
did-e târiki 
 
Fr.: vision scotopique    

Vision that occurs when the eye is dark-adapted. In scotopic vision, the level of luminance is so low that 
the retinal cones are not stimulated, and there is no color vision. Same as scotopia;  dark adaptation. 

Scotopic, from L. Gk. skoto- combining form  of skotos "darkness" + -opia akin to ope "view, look,"  ops 
"eye, face;"   vision. 

Did  vision; târiki  noun from  târik "dark,"  Mid.Pers. târig "dark,"  târ "darkness," Av.  tara- "darkness," 
tarya- "dark," cf. Skt. támisrâ- "darkness, dark night," L. tenebrae "darkness," Hittite  taš(u)uant- "blind," 
O.H.G. demar "twilight." 

screen 
      
pardé (#) 
 
Fr.: écran    

A large, usually flat surface onto which an image is projected for viewing.  
The portion of a computer terminal or monitor upon which information  is displayed. 

M.E. screne; O.Fr. escren "a screen against heat," from M.Du. scherm "screen, cover," or Frank. *skrank 
"barrier;" cf. O.H.G.  skirm, skerm "protection," scrank "barrier;"  Ger. Schrank "cupboard." 

Pardé, from Mid.Pers. pardag "curtain, veil;"  maybe cognate with Skt. patta- "cloth,  an upper garment," 
pattaka- "cloth, girdle, strip  of cloth." 

screening effect 
  $       
oskar-e pardé 
 
Fr.: effet d'écran    

Same as  shieling effect. 

  screen;  effect. 

Sculptor 
  $%    
Peykartarâš (#) 
 
Fr.: Sculpteur    

A minor and faint constellation in  the southern sky at 0h 30m right ascension, 33° south declination. Its 
brightest star is variable with a mean magnitude of only 4.31. Sculptor contains the south Galactic pole. It 
also contains the Sculptor Dwarf, which is a member of the Local Group. Abbreviation: Scl; Genitive: 
Sculptoris. 

Sculptor was introduced by Nicolas Louis de Lacaille (1713-1762). He originally  named it Apparatus 
Sculptoris "the sculptor's studio," but the name was later shortened. From L. sculp(ere) "to carve" + a 
suffix forming  personal agent nouns. 
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Peykartarâš, from peykar "form, figure,  body" (from  Mid.Pers. pahikar "picture, image;"  from O.Pers. 
patikara- "picture, (sculpted) likeness," from  patiy "against" (Av.  paiti; Skt. prati;  Gk. poti/proti  + kara- 
"doer, maker," from kar- "to  do, make, build;" Av.  kar-; Skr. kr-;  cf. Skt. pratikrti-  "an image, likeness, 
model; counterpart") + tarâš "cutter," from  tarâšidan "to cut, hew; scape; shave;" (Mid.Pers. tâšitan "to 
cut, cleave; create by putting together different elements;" Av. taš- "to cut off, fashion, shape, create," 
taša- "axe" (Mod.Pers. taš tišé "axe"), tašan- "creator;" cf. Skt. taks- "to fom by cutting,  tool, hammer, 
form," taksan- "wood-cutter, caprenter;" Gk. tekton "carpenter," tekhne "art, skill,  craft, method, system;" 
L. textere "to weave;" PIE *teks- "to fashion"). 

Sculptor Dwarf Elliptical  Galaxy 
  $$
  $%  4  $%    
kahkešân-e kutule-ye beyzivâr-e Peykartarâš 
 
Fr.: galaxie naine elliptique  du Sculpteur    

A   dwarf   elliptical  galaxy that is a satellite of our   Milky  Way. It lies about 285,000 light-years 
away in the constellation   Sculptor, and has an absolute magnitude of -11.28 and a mass of about 3 
million  solar masses. The Sculptor Dwarf is a  metal-deficient galaxy containing only 4 percent of the 
oxygen and carbon elements in our own Galaxy. 

  Sculptor;   dwarf;    elliptical;    galaxy. 

Sculptor group 
    $%    
goruh-e Peykartarâš 
 
Fr.: groupe du Sculpteur    

The nearest group of galaxies to our Local Group, lying near the south Galactic pole at about 10 million 
light-years distance. The Sculptor Group is dominated by five galaxies, four spiral (NGC 247, 253, 300, 
and 7793) and one irregular (NGC 55). The brightest of the five is NGC 253. The nearest galaxy in this 
group is NGC 55 which at a distance of 5 million light-years lies on the border of the Local Group. 

  Sculptor;   group. 

Scutum 
      
Separ (#) 
 
Fr.: Ecu de Sobieski    

The Shield. A small constellation in the southern Milky  Way, at 18h 40m right ascension, 10° south 
declination. Its brightest star has a visual magnitude of 3.85. Scutum contains several open clusters, as 
well as a globular cluster and a planetary nebula. The two best known deep sky objects in Scutum are M11 
(NGC 6705), a dense open cluster, and M26, another open cluster also known as NGC 6694. The globular 
cluster NGC 6712 and the planetary nebula IC 1295 can be found in the eastern part of the constellation. 
Abbreviation: Sct; Genitive: Scuti. 

Scutum was created by Johannes Hevelius in 1683, who originally named it L. Scutum Sobiescianum "the 
shield of Sobieski" to commemorate the victory of the Polish forces led by King John III  Sobieski in the 
Battle of Vienna, and thus refers to Sobieski's Janina Coat of Arms. Later, the name was shortened to 
Scutum "shield." 

Separ "shield," from Mid.Pers. spar "shield;"  cf. Skt. phalaka- "board, lath, leaf, shield," phálati  "(he) 
splits;" Gk. aspalon "skin, hide,"  spolas "flayed skin," sphalassein "to cleave, to disrupt;" O.H.G. spaltan 
"to split;"  Goth. spilda "board;" PIE base *(s)p(h)el- "to  split, to break off." 
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Scutum-Crux Arm 
    --    
bâzu-ye Separ-Calipâ 
 
Fr.: bras Écu-Croix    

A spiral arm of our Galaxy located between the Sagittarius Arm and the Norma Arm, though it is rather 
less prominent than either of these two better defined spiral arms. It originates relatively close to the Sun's 
present position in the Galaxy, and follows a sweeping arc of about 80,000 light years to the opposite side 
of the Galactic disk. 

  Scutum;  Crux;    arm. 

sea 
      
daryâ (#) 
 
Fr.: mer    

A large lake or landlocked body of water. 

O.E. sæ "sheet of water, sea, lake;" cf. Du. zee, Ger. See, O.N. sær "sea," Goth saiws "marsh." 

Daryâ "sea;" Mid.Pers. daryâp variant zrah; O.Pers. drayah-; Av. zrayah- "sea;" cf. Skt. jráyas-  "expanse, 
space, flat surface." 

search 
  %    
jost-o-ju (#) 
 
Fr.: recherche    

To explore or examine in order to find something. 

M.E. serchen, cerchen, from O.Fr. cerchier "to search," from L. circare  "to go about, wander, traverse," 
from circus "circle." 

Jost-o-ju interfixed jost and juy past and present stem of jostan/juyidan "to seek, strive for;" Proto-Iranian 
*iud- "to  struggle for something, to fight (Av.  y	 
-  "to fight,  struggle;" Mod.Pers. justan, juy- "to search, 
seek, ask for"); cf. Mid.Pers. vijuyihitan  "to search, seek." 

Search for Extraterrestrial Intelligence (SETI) 
  %       YW_i?     
jost-o-ju-ye huš-e ostar-zamini 
 
Fr.: recherche d'intelligence extra-terrestre    

A project to detect intelligent extraterrestrial life  by surveying the sky to find the existence of 
transmissions from a civilization on a distant planet. 

  search;   extraterrestrial;    intelligence. 

season 
  &    
fasl (#) 
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Fr.: saison    

One of the four periods of the year astronomically defined by the position of the Sun with respect to the 
equator. As a result of the obliquity of the ecliptic, the angular distance between the Sun and the equator 
varies in the course of the year. This circumstance gives rise to seasons. The current lengths of the 
astronomical seasons, around the year 2000, are about: spring 92.76 days, summer 93.65 days, autumn 
89.84 days, and winter 88.99 days. The seasons are unequal because the Earth's orbit is slightly elliptical 
and the Sun is not exactly at the center of the orbit. Moreover, the Earth moves faster when it is close to 
the Sun than when it is farther away, so the seasons that occur when the Earth is close to the Sun pass 
more quickly. 

M.E. sesoun, seson, from O.Fr. seison "a sowing, planting," from L. sationem (nominative satio) "a 
sowing," from p.p. stem of serere "to scatter seed over land." 

Fasl, from Ar.  faSl "cutting, dividing;  section." 

second 
  ) 	 	
 
) 7
    
1) dovom (#), dovomin (#); 2) sâniyé (#) 
 
Fr.: seconde    

1) Next after the first in place, time, or value. 
2) The unit of time in the International System since 1967. The SI second is the duration of 9 192 631 770 
periods of the radiation corresponding to the transition between two hyperfine levels of the ground state of 
cesium 133. 

M.E., from O.Fr. second, from L. secundus "following,  next in order," from  root of sequi "to follow;"   PIE 
base *sekw- "to follow;" cf. Pers. az from; Mid.Pers. hac "from;" Av.  hac-, hax- "to follow,"   hacaiti 
"follows"  (O.Pers. hac "from;" Av. hac "from, out of;"  Skt. sác "with"); Skt. sácate "accompanies, 
follows;"  Gk. hepesthai "to follow;"  Lith.  seku "to follow." 

1) Dovom, dovomin "ordinal number of do "two"  (Mid.Pers. do; Av.  dva-; cf. Skt. dvi-; Gk. duo; L.  duo; 
(Fr. deux; E. two; Ger. zwei).  
2) Sâniyé, from Ar. sâniyat (feminin)  "second." 

second approximation 
  

  	    
nazdineš-e dovom 
 
Fr.: deuxième approximation    


Math: In calculus, limiting  an equation to its second derivative, for example: ex  1 + x + x2/2. Also called 
linear approximation.    first approximation. 

  second;  approximation. 

second contact 
  	  	    
parmâs-e dovvom 
 
Fr.: deuxième contact    

The beginning of the total phase of a solar eclipse when the leading edge of the Moon touches the eastern 
edge of the Sun completely obscuring the Sun. 
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  second;  contact. 

second dredge-up 
  
$    	    
borunkašid-e dovvom 
 
Fr.: deuxième dragage    

A   dredge-up process that occurs after core helium burning, in which the convective envelope 
penetrates much more deeply, pushing hydrogen burning shell into close proximity with the helium 
burning shell (  first dredge-up). This arrangement is unstable and leads to burning pulses. The reason is 
that the hydrogen shell burns out until there is enough helium for the helium combustion to occur and all 
the helium is rapidly burnt. Afterwards  the hydrogen shell again burns outwards and the process repeats. 

  second;  dredge-up. 

second law of black-hole mechanics 
  #

    	  	$
$  -    
qânun-e dovvom-e mekânik-e siyah-câl 
 
Fr.: deuxième loi de la mécanique des trous noirs    

The surface area of a black hole's horizon can never decrease. 

  second;  law;    black hole;   mechanics. 

second law of thermodynamics 
  #

    	  	%
$    
qânun-e dovvom-e garmâtavânik 
 
Fr.: deuxième loi de la thermodynamique    

Heat cannot be transferred from a colder to a hotter body without some other effect, i.e. without work 
being done. The second law expressed in terms of entropy: entropy in a closed system can never decrease. 

  second;  law;    thermodynamics. 

second quantization 
  $
%	      	    
kuântomeš-e dovvom 
 
Fr.: deuxième quantification    

In quantum mechanics, the quantization of the field that replaces potential in Newtonian mechanics, 
whereby the field variables become operators from which the creation (of particle) operators and 
destructiobn operators can be constructed. 

  second;  quantization. 

secondary 
  	
    
dovominé 
 
Fr.: secondaire    
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Derived or derivative; not primary  or original.  
Belonging or pertaining to a second order, division, stage, period, rank, grade, etc. 

From   second + -ary a suffix occurring on adjectives (elementary; honorary; stationary) and nouns 
denoting objects, especially receptacles or places (library; rosary; glossary). 

Dovominé, from dovomin  second. 

secondary atmosphere 
  ^ ']  	
   ~    
javv-e dovominé, havâsepehr-e ~ 
 
Fr.: atmosphère secondaire    

An atmosphere of a planet that forms after primordial gases had been lost or had failed to accumulate. A 
secondary atmosphere developes from internal volcanic outgassing, or by accumulation of material from 
comet impacts. It is characteristic of terrestrial planets, such as Earth, Mercury, Venus, and Mars.  
primordial  atmosphere. 

  secondary;  atmosphere. 

secondary calibrator 
  $
  	
    
kabizande-ye dovominé 
 
Fr.: calibrateur  secondaire    

An indicator of extragalactic distances that relies on  primary  calibrators  in our Galaxy. Secondary 
calibrators of the distance scale depend on statistical measures of the properties of a class of objects, such 
as the brightness of H II regions, globular clusters, red and blue stars, or the neutral hydrogen 21-cm line 
width or velocity  dispersion (of spiral galaxies), etc. Same as secondary distance indicator. 

  secondary;  calibrator. 

secondary cosmic rays 
  %  $
  	
    
partowhâ-ye keyhâni-ye dovominé 
 
Fr.: rayons cosmiques secondaires    

Atomic fragments - mainly muons - produced by collisions between primary cosmic rays and the 
molecules in Earth's atmosphere. 

  secondary;  cosmic rays. 

secondary crater 
  $  	
 $
  ~    
lâvak-e dovominé, kandâl-e ~ 
 
Fr.: cratère secondaire    

A crater formed by the relatively low-velocity  impact of  fragments ejected from a large primary crater. 
Secondary craters tend to cluster in a ring around the primary crater. 

  secondary;  crater. 
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secondary eclipse 
  %  	
    
gereft-e dovominé 
 
Fr.: éclipse secondaire    

Of a transiting   exoplanet, the event and the interval of time during which the planet passes behind its 
host star.  primary  eclipse. 

  secondary;  eclipse. 

secondary electrons 
  $%
  	
    
elektronhâ-ye dovominé 
 
Fr.: électrons secondaires    

Electrons ejected from the atoms of a material when bombarded with high energy electrons. Secondary 
electrons are produced when an incident electron excites an electron in the material and loses some of its 
energy in the process. The excited electron moves towards the surface of the sample undergoing elastic 
and inelastic collisions until it  reaches the surface, where it can escape if it still has sufficient energy. The 
secondary electron yield depends on many factors, and is generally higher for high atomic number targets, 
and at higher angles of incidence. 

  secondary;  electron. 

secondary emission 
      	
    
gosil-e dovominé 
 
Fr.: émission secondaire    

The emission of   secondary electrons from the surface of a material when an incident particle (often, 
charged particle such as electron or ion) impacts the material with sufficient energy. 

  secondary;  emission. 

secondary mirror 
  
  	
    
âyene-ye dovominé 
 
Fr.: miroir  secondaire    

The second reflecting surface in a telescope. It directs the light either out a side opening of the tube 
(Newtonian reflector) or back towards a focal point behind and through the primary (Cassegrain reflector). 
The secondary is usually suspended in the beam and therefore obstructs part of the primary. 

  secondary;  mirror. 

section 
  $
    
sekanj (#) 
 
Fr.: section    
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A part that is cut off or separated.  
A distinct part or subdivision of  anything.   cross section;   intersection 

From M.Fr. section, from L.  sectionem "a cutting, division," from  secare "to cut;" PIE base *sek- "cut" 
(cf. O.C.S. seko, sesti "to cut," Lith. isekti "to engrave, carve;" O.S. segasna, O.E. sigðe "scythe;" O.E. 
secg "sword," seax "knife, short sword"). 

Sekanj "a scraping, shaving, cutting," cognate with Pers. šekast-, šekastan "to break;" Av. skand- "to 
break," Skt. khand- "to break," khanda- "piece;" Pers. dialect Tabari šag "a special razor used to make 
incisions in the walls of unripe opium poppies in order to extract the milky  sap," may be related to PIE 
*sek- "cut," as above. 

secular 
  )  
) 
 
 
    
1) diryâz; 2) a), b) giyâné, giyâni; c) giyânbâvar 
 
Fr.: 1) séculaire;  2) laïc    

1) General: Going on from age to age; continuing through long ages.  
Astro.: Gradual or taking place over a long period.  secular acceleration;    secular change.  
2) a) (adj.) Worldly  or material rather than spiritual.  
b) (adj.) Not overtly or  specifically relating to religion  or to a religious body.  
c) (adj. & n.) Relating to or advocating secularism; a layperson. 

Secular from O.Fr. seculer, from L.L.  sæcularis "of an age, occurring once in an age," from sæculum 
"age, span of time, generation, the spirit of the age." 

1) Diryâz "long lasting,  from dir  "slowly, tardily;  late" (Mid.Pers.  dêr, variants dagr, drâz "long;" 
(Mod.Pers. derâz "long," variant Laki, Kurdi  derež); O.Pers. darga- "long;" Av.  darga-, dara- "long," 
drjištm "longest;" cf. Skt. dirghá- "long (in space and time);" L. longus "long;"  Gk. dolikhos 
"elongated;" O.H.G., Ger. lang; Goth. laggs "long;"  PIE base *dlonghos- "long") + yâz present stem of 
yâzidan "to stretch out the arms; grow up" (Parthian Mid.Pers. y'd "to reach a goal, come to, stretch out;" 
Av. yat- to reach, take one's place," yaiiata "places," fr-iiatt "has reached;" cf. Skt. yat- "to be in place, 
put in place, line up;" PIE base *iet- "to be in place").  
2) Giyâné, giyâni from giyân, variant of  Mod.Pers. jahân, keyhân, geyhân "world," giti "world,  material 
world, time," Mid.Pers.  gêhân "world," gêtig "the material world;  wordly,"  Manichean Mid.Pers. gyh 
"world,"  gyh'n "worlds;"  Av. ga- "being, world, matter, mankind," gaya- "life, manner of living",  root 
gay- "to live"  (present tense jiva-), O.Pers. gai- "live-stock," cognate with Skt. jv- "to live," jva- "alive, 
living;"  Gk. bios "life,"  L.  vivus "living,  alive," vita "life;"   PIE base *gwei- "to live" (cf. O.E. cwic "alive;" 
O.C.S. zivo "to live;" Lith.  gyvas "living,  alive;"  O.Ir. bethu "life,"  bith "age;" Welsh byd "world").  The 
Pers. words zistan "to live," zendé "alive," zendegi "life," and jân "vital  spirit, soul; mind"  belong to this 
family. 

secular aberration 
        
birâheš-e diryâz 
 
Fr.: aberration  séculaire    

The smallest component of the aberration of starlight which is caused by the motion of the solar system 
through space.  annual aberration;    diurnal  aberration. 

  secular;   aberration. 

secular acceleration 
  %      
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šetâb-e diryâz 
 
Fr.: accélération séculaire    

An increase in the mean orbital velocity of the Moon corresponding to extremely gradual reduction in the 
speed of the Earth's rotation. The slow-down of the Earth's rotation comes mainly from tidal frictions from 
the Moon. The secular acceleration amounts to 10.3 arc seconds per century. 

  secular;   acceleration. 

secular change 
  
       
degargyni-ye diryâz 
 
Fr.: changement séculaire    

A continuous, nonperiodic change in one of the attributes of the states of a system. Often, a change in an 
orbit due to dissipation of energy.   canonical change. 

  secular;   change. 

secular instability 
  
      
nâpâydâri-ye diryâz 
 
Fr.: instabilité  séculaire    

Instability caused by a slow dissipation of energy. 

  secular;   instability. 

secular parallax 
  %      
didgašt-e diryâz 
 
Fr.: parallaxe  séculaire    

The angle subtended at a star by a baseline that is the distance the Sun moves in a given interval of time 
with respect to the local standard of rest (4.09 AU per year). 

  secular;   parallax. 

secular perturbation 
  %      
partureš-e diryâz 
 
Fr.: perturbation  séculaire    

A variation of planetary orbital  elements which is always in the same direction as time increases. 

  secular;   perturbation. 

secular stability 
        
pâydâri-ye diryâz 
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Fr.: stabilité  séculaire    

1) The condition in which the equilibrium  configuration  of a system is stable over long periods of time.  
2) The condition of a star when it is stable against arbitrary adiabatic perturbations. 

  secular;   stability. 

secular term 
  %	      
term-e diryâz 
 
Fr.: terme séculaire    

In perturbation theory used in celestial mechanics, a steadily increasing disturbance.  periodic term. 

  secular;   term. 

secular variation 
  %       
varteš-e diryâz 
 
Fr.: variation  séculaire    

Same as  secular perturbation. 

  secular;   variation. 

secularism 
  
    
giyânbâvari 
 
Fr.: laïcité    

The view that religious considerations should be excluded from civil affairs or public  education. 

  secular. 

secularization 
  
    
giyâneš 
 
Fr.: laïcisation    

The process of organizing society or aspects of social life around non-religious values or principles. 

Verbal noun of secularize "giyânidan" (

);   secular 

Sedna 
  
    
Sednâ (#) 
 
Fr.: Sedna    

A trans-Neptunian object (numbered 90377) and a likely   dwarf planet, it is the most distant large 
object yet found orbiting the Sun. It is at present over 90 A.U.s away, 3 times as far as Pluto. Its precise 
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diameter is unknown, probably 1,600-2,200 km (about 12-17% of Earth). Its estimated orbital period is 
12,050 years. Formerly known as 2003 VB12 

In Inuit mythology,  Sedna (Inuktitut Sanna) is a goddess of the marine animals, especially mammals such 
as seals. 

seed 
  %)	    
toxm (#) 
 
Fr.: germe    

A small single crystal of a semiconductor from which is  grown the large single crystal for the manufacture 
of semiconductor devices. 

O.E. sed, sæd; cf. O.N. sað, O.S. sad, O.Fris. sed, M.Du. saet, O.H.G. sat, Ger. Saat; PIE base *se- "to 
sow." 

Toxm "seed" (Tabari tim "seed; race," Laki tôm "seed"), from Mid.Pers. tôhm, tôhmak, tôm, tuxm "seed; 
extraction; descent;" Av. taoxman- "seed;" O.Pers. taum:- "family;" cf. Skt. tókman- "offspring, children, 
race, child," tokma- "young shoot, young blade of corn." 

seed nucleus 
  %  %)	    
haste-ye toxm 
 
Fr.: noyau germe    

A nucleus from which a variety of  fusion chain reactions derive in stellar nucleosynthesis. 

  seed;  nucleus. 

seeing 
  $
    
šekân 
 
Fr.: seeing    

A term describing the optical quality of  the night sky. It is a measure of the blurring and degradation of the 
image of astronomical objects caused by  turbulence in the Earth's atmosphere, including the telescope 
environment. Seeing causes the images of stars to break up into  speckle patterns, which change very 
rapidly with  time. 

M.E. seen, from O.E. seon; cf. O.S., O.H.G. sehan, M.H.G., Ger. sehen, M.Du. sien, Goth. saihwan, from 
PIE base *sekw- "to see." 

Šekân "wrinkle, plait; curl;  rupture, breach," variant of šekan "fold, curl; ripples on water," from  šekastan 
"to break, split;" Mid.Pers. škastan "to break;" Av.  scind-, scand "to break, cleave;" Proto-Iranian *skand- 
"to break, cleave;" PIE sken- "to cut off." 

seeing disk 
    $
 $  ~    
gerde-ye šekân, disk-e ~ 
 
Fr.: tache de seeing    
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The angular size of a stellar image for long exposures, as determined by the ratio I/r0, where I is the 
wavelength and r0 the typical size of  turbulence patches.  Fried  parameter. The most common 
seeing measurement is the  full-width at half-maximumof the seeing disk.   Airy disk. 

  seeing;  disk. 

seeing monitor 
    $
    
pahregar-e šekân 
 
Fr.: moniteur de seeing    

An optical instrument that follows  the variation of   atmospheric turbulence by continuously measuring 
the  seeing conditions. 

  seeing;  monitor. 

segment 
  
$    
borank 
 
Fr.: segment    

1) Of a line, that portion bounded by two points.  
2) Of a circle, that portion of a plane bounded by an arc of the circle and its chord.  
3) Of a sphere, the solid formed between two parallel planes that cut through a sphere.  
4) In computer science, a portion of a program, often one that can be loaded and executed independently 
of other portions. 

From L. segmentum "a strip or piece cut off," originally  a geometric term, from secare "to cut" + -mentum 
"-ment." 

Borank, from Kermâni borang "a slice (of  fruit);"  Borujerdi  boleng "piece, section," ultimately from 
*brin-ka-  (probable contracted forms Lari peng and pengi "portion or part of anything"), related to 
boridan "to cut off;"  Mid.Pers. brn-, blyn-, britan, brinitan  "to cut off,"  Av. br- "to shave, shear," brin- 
(with prefix  pairi-);  cf. Skt. bhr- "to hurt, injure," bhrinanti  "they hurt;" PIE  base bhrei- "to cut, pierce." 

segmented mirror 
  
  
$    
âyen-ye borankidé 
 
Fr.: miroir  segmenté    

A large telescope mirror consisting of smaller mirror segments designed to act as a single, larger reflecting 
surface. Because current monolithic mirrors cannot be constructed larger than about eight meters in 
diameter, the use of segmented mirrors is a key component for larger aperture telescopes. 

Segmented, p.p. of  segmant (v.);  mirror. 

seismograph 
  
    
larze-negâr (#) 
 
Fr.: sismographe, séismographe    
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An instrument that detects, magnifies, and records seismic waves, especially those caused by earthquakes 
or explosions. 

  seismo-,  seismology, +   -graph. 

seismology 
  
    
larze-šenâsi (#) 
 
Fr.: sismologie, séismologie    

The branch of geophysics that is concerned with the study of earthquakes and measurement of the 
mechanical properties of the Earth. 

Seismology, from Gk. seismo- combining form of seismos "shock, earthquake," from seiein "to shake" + 
  -logy "science, study." 

Larze-šenâsi from larzé "shaking, trembling," from  larzidan "to tremble, shiver"  + -šenâsi -logy. 

select (v.) 
  
    
gozidan (#) 
 
Fr.: sélectionner, choisir    

To choose from among several. 

From L. selectus, p.p. of seligere "to choose out, gather apart," from se- "apart" + legere "to gather, 
select." 

Gozidan "to select, choose;" Mid.Pers. vicitan, wizidan, wizin- "to choose, select, discreminate," related to 
cin-, cidan "to gather, collect;" Av.  vicidi- "to discern," vicia- "separation, discernement;" from vi- 
"apart, away from" (O.Pers. viy- "apart, away;" cf. Skt. vi- "apart, asunder, away, out;" L. vitare  "to avoid, 
turn aside") + kay- "to choose;" cf. Skt. ci- "to gather, heap up," cinoti "gathers." 

selection rule 
  
  
    
razan-e gozineš 
 
Fr.: règle de sélection    

Any of a set of rules summarizing the changes that must take place in the quantum numbers of a quantum-
mechanical system for a transition between two states to take place with appreciable probability. 
Transitions that do not agree with the selection rules are called forbidden and have considerably lower 
probability. 

Selection, verbal noun of  select (v.);   rule. 

selective absorption 
  	  
    
daršam-e gozineši 
 
Fr.: absorption  sélective    

Absorption which varies with  the wavelength of radiation incident upon an absorbing substance. 
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Selective, verbal noun of  select (v.);   absorption. 

selenocentric 
  		$    
mâh-markazi 
 
Fr.: sélénocentrique    

Referring to or pertaining to the center of the Moon. 

Formed on the model of  geocentric, from  seleno- combining form of Gk.  selene "moon" + -centric, 
from   center +   -ic. 

Mâh-markazi, from mâh  moon + markazi, from markaz  center + -i   -ic. 

selenography 
  	
    
mâh-negâri (#) 
 
Fr.: sélénographie    

Topographic description and and charting of the surface of the Moon. 

From seleno- combining form of Gk. selene "moon" + -graphy. 

Mâh-negâri, from mâh  moon + negâri   -graphy. 

self- 
  )-    
xod- (#) 
 
Fr.: auto-    

A combining form  of self with a range of related meanings. 

From M.E., from O.E. self, seolf, sylf "one's own person, same;" cf. O.Fris. self, Du. zelf, O.H.G. selb, Ger. 
selbst. 

Xod-, from xod; Mid.Pers. xwad "self; indeed;" "  Av. hva- "self, own." 

self-absorption 
  )-	    
xod-daršam 
 
Fr.: auto-absorption    

The decrease in the radiation from a material caused by the absorption of a part of the radiation by the 
material itself. 

  self-;   absorption. 

self-inductance 
  )-
    
xod-darhâzandegi 
 
Fr.: auto-inductance    
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The inductance associated with an isolated electric circuit that is charactersitic of the circuit's physical 
design. Coefficient of self-induction 

  self-;   inductance. 

self-induction 
  )-    
xod-darhâzeš 
 
Fr.: auto-induction    

The generation of a voltage in a circuit due to self-inductance, the polarity of which tends to oppose the 
changing current in the circuit. 

  self-;   induction. 

self-shadowed disk 
    )- $  ~    
gerde-ye xod-pardé, disk-e ~ 
 
Fr.: disque auto-écranté    

A model of   accretion  disk around a  pre-main sequence star or a  protostar in which  the outer 
parts of the disk are geometrically flat, in contrast to a  flared  disk. Inward of a certain radius (0.5-1 AU 
from the star) the dust in the disk evaporates. Because the dust is the main source of opacity and the gas in 
the disk is usually optically thin,  the irradiation burns a hole in the disk. Moreover, the inner rim puffs up, 
similarly to the case of flared disks. The difference lies in the outer parts. The inner rim casts its shadow 
over the disk all the way out. Since the disk thickness is almost constant, no photons can reach the surface 
of the disk and the outer parts of the disk remain shadowed by the inner rim and the midplane 
temperatures decrease accordingly. This model explains the observed  spectral energy distribution of 
some pre-main sequence stars, such as HD 101412. It also accounts for the observed weak  far 
infrared  excess, weak or no  PAH emission, and weak or no [O I] emission. 

  self-;   shadow;   disk. 

Gerdé disk; xod-   self-; pardé  screen. 

semi- 
  
	 - 
	-    
nim- (#), nimé- (#) 
 
Fr.: semi-, demi-    

A combining form  meaning "half," freely  prefixed to English words of any origin. 

From L. semi- "half,"  from PIE *semi-; cf.  Skt. smi "half," smi-krita- "half-done;" Gk. hemi- "half;" 
O.E. sam-; Goth. sami- "half." 

Nim, nimé "half," from  Mid.Pers. nêm, nêmag "mid-, "half;" Av.  nama- "half;" cf. Sk. néma- "half." 

semi-major axis 
    
		
    
âse-ye nimeh-mehin 
 
Fr.: demi grand axe    
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Half the length of the major axis of an ellipse; a standard element used to describe an elliptical orbit. see 
orbital elements 

  semi-;   major;   axis. 

semiconductor 
  
	 - 
	-
    
nim-hâzâ, nime-rasânâ 
 
Fr.: semi-conducteur    

Any of various solid crystalline  substances, such as germanium or silicon, which has conducting 
properties intermediate between metals and insulators. 

  semi-;   conductor. 

semiconductor junction 
    
	-    
juhe-ye nim-hâzâ 
 
Fr.: jonction  semi-conducteur    

In a semiconductor device, a region of transition between semiconducting regions of different electrical 
properties. 

  semiconductor;   junction. 

semiconvection 
  
	 -	    
nim-hambord 
 
Fr.: semi-convection    

A process occurring in the region just outside the convective core of a massive star. It arises in regions 
where material is stably stratified and heated from below. By virtue of this process the concentration of a 
chemical species is redistributed within a region that is stable to the standard Schwarzschild criteria for 
convection, but unstable to the Ledoux criteria. A thermal gradient favors full convection (Schwarzschild 
criterion) and relatively quick  mixing time-scales, but the competing effect of a molecular weight gradient 
(Ledoux criterion) will  inhibit  the mixing  process. 

  semi-;   convection. 

semidetached binary 
  t=  
	-    
dorin-e nim-jodâ 
 
Fr.: bianire  semi-détachée    

A binary system whose secondary member fills its Roche lobe but whose primary member does not. 

  semi-; detached, p.p. of detach, from O.Fr. destachier (Fr. détacher), from des- "apart," + -tachier (as 
in atachier "to attach");    binary. 

Dorin  binary;  nim-jodâ, from  nim-  semi- + jodâ "separate," from Mid.Pers. yut "separate, different;" 
Av. yuta- "separate, apart." 
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semidetached system 
  	
  
	-    
râšmân-e nim-jodâ 
 
Fr.: système semi-détaché    

Same as  semidetached binary. 

  semi-; detached, p.p. of detach, from O.Fr. destachier (Fr. détacher), from des- "apart," + -tachier (as 
in atachier "to attach");    system. 

Râžmân system; nim-jodâ, from nim-  semi- + jodâ "separate," from Mid.Pers. yut "separate, 
different;" Av.  yuta- "separate, apart." 

semidiameter 
  
	 -%	
    
nim-tarâmun 
 
Fr.: demi-diamètre    

The angle at the observer subtended by the equatorial radius of the Sun, Moon, or a planet. 

  semi-;   diameter. 

semiforbidden line 
  )"   
	-$	    
xatt-e nime-bažkam 
 
Fr.: raie  semi-interdite    

A spectral line associated with a semiforbidden transition. 

  semi-;   forbidden;   line. 

semiforbidden transition 
  %  
	-$	    
tarâšod-e nime-bažkam 
 
Fr.: transition  semi-interdite    

An atomic transition whose probability  is reduced because of selection rules by a factor of the order of 
106. 

  semi-;   forbidden;   transition. 

semiregular variable 
  %
  
		
    
vartande-ye nime-besâman 
 
Fr.: variable  semirégulière    

A type of giant or supergiant pulsating variable star, with intermediate or late spectra, showing noticeable 
periodicity in its  light changes, accompanied or sometimes interrupted by various irregularities. Periods lie 
in the range from 20 to more than 2000 days, while the shapes of the light curve may be rather different 
and variable with each cycle. The amplitudes may be from several hundredths to several magnitudes 
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(usually 1-2 magnitudes in the V filter). Examples are Betelgeuse, Antares, and Rasalgethi. Semiregular 
variables are classified in several subtypes: SRA, SRB, SRC, and SRD. 

  semi-;   regular;    variable. 

sensation 
  C^\z q^\z    
hess-kard, hesseš 
 
Fr.: sensation    

The perception or awareness of stimuli through the senses. 

From M.L. sensationem (nominative sensatio), from L.L. sensatus "endowed with sense, sensible," from 
L. sensus "feeling,"   sense. 

Hess-kard, hesseš, verbal nouns of hess kardin, hessidan,  sense. 

sense 
  ) ^}z 
) ^}z $
 
V_^\z    
1) hess; 2) hess kardan, hessidan 
 
Fr.: 1) sens; 2) sentir    

1) Any of the faculties, as sight, hearing, smell, taste, by which a person or animal obtains information 
about the physical world.  
2) To perceive by the senses; become aware of. 

M.E., from O.Fr. sens, from L. sensus "perception, feeling, undertaking," from sentire "perceive, feel, 
know." 

Hess, loan from Ar. Hess kardan, hessidan infinitives from hess. 

sensibility 
  ^}z-    
hess-paziri 
 
Fr.: sensibilité    

1) Capacity for sensation or feeling; responsiveness to sensory stimuli.  
2) Physics: The realignment of a magnetic compass pointer along a magnetic field line after the pointer 
has been deflected. 

  sensible;  -ity. 

sensible 
  ^}z- Y[V_^\z    
hess-pazir, hessidani 
 
Fr.: sensible    

That can be perceived by the senses. 

M.E., from O.Fr. from  L. sensibilis "having  feeling, perceptible by the senses," from sensus, p.p. of sentire 
"perceive, feel,"   sense. 
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Hess-pazir, from hess sense + pazir -able;  hessidani, from hessidan (v.) + -i  -able. 

sensible horizon 
  #  ^}z- ~ Y[V_^\z    
ofoq-e hess-pazir, ~ hessidani 
 
Fr.: horizon sensible    

The great circle of the celestial sphere whose poles are the nadir and zenith. Same as astronomical 
horizon. 

  sensible;  horizon. 

sensitive 
  ^}z	
    
hessmand 
 
Fr.: sensitif    

Endowed with sensation; having perception through the senses. Responding to a stimulus. 

From M.Fr. sensitif, from M.L.  sensitivus "capable of sensation," from L. sensus, p.p. of sentire "feel 
perceive,"   sense. 

hessmand, from hess sense + -mand possession suffix. 

sensitivity 
  ^}z	
    
hessmandi 
 
Fr.: sensibilité    

1) The required brightness for an object in order to be detected by an observing instrument. A highly 
sensitive telescope can detect dim objects, while a telescope with low sensitivity can detect only bright 
ones.  
2) Of a radio receiver or similar device, the minimum input  signal required to produce a specified output 
signal having a specified signal-to-noise ratio. 

State noun from  sensitive. 

sensor 
  b^\z    
hessgar 
 
Fr.: senseur    

A device that receives and responds to a signal or stimulus (light, temperature, radiation level, or the like) 
by transmitting to a control equipment with the required degree of accuracy.  wavefront sensor. 

  sense;  -or. 

separation 
      
jodâyi (#) 
 
Fr.: séparation    
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General: The act or process of separating. The place at which a division or parting occurs.  
Astro.: The angular distance between the two components of a visual binary or optical double star. 

M.E., from O.Fr. separation, from  L. separationem, from separare "to pull  apart," from se- "apart" + 
parare "make ready, prepare." 

Jodâyi state noun of jodâ "separate," from Mid.Pers. yut "separate, different;" Av. yuta- "separate, apart." 

separation energy 
  $      
kâruž-e jodâyi 
 
Fr.: énergie de séparation    

The energy required to remove a particle (a proton or a neutron) from a particular atomic nucleus. 

  separation;   energy. 

sequence 
      
peyâyé 
 
Fr.: séquence    

The following  of one thing after another; succession; something that follows; connected line of events, 
ideas, etc.  
Math.: An ordered set of elements that can be put into a one-to-one correspondence with the set of positive 
integers. 

M.E., from O.Fr. sequence "answering verses," from M.L. sequentia "a following,  a succession," from L. 
sequentem (nominative sequens), pr.p. of sequi "to follow;" PIE base *sekw- "to follow;" cf. Pers. az from; 
Mid.Pers. hac "from;"  Av. hac-, hax- "to follow,"   hacaiti "follows"   (O.Pers. hac "from;" Av. hac "from, 
out of;" Skt. sác "with"); Skt. sácate "accompanies, follows;" Gk.  hepesthai "to follow;"  Lith. seku "to 
follow." 

Peyâyé, literally "that follows;  a subsequent event," from pey "after; step," related to pâ "foot" (Mid.Pers. 
pâd, pây, Av. pad-, Skt. pat, Gk. pos, gen. podos, L. pes, gen. pedis, P.Gmc. *fot, E. foot, Ger. Fuss, Fr. 
pied; PIE *pod-/*ped-)  + ây- present stem of âmadan "to come, arrive, become" (Av. ay- "to go, to come," 
aiti "goes;" O.Pers. aitiy "goes;" Skt. e- "to come near," eti "arrival;" L.  ire "to go;"  Goth. iddja "went," 
Lith. eiti  "to go;" Rus. idti  "to go") +-é nuance suffix. 

sequential 
      
peyâye-yi 
 
Fr.: séquentiel    

Following in  order of time or place. 

Adj. from    sequence. 

sequential star formation 
        %    
diseš-e peyâye-yi-e setâré 
 
Fr.: formation  séquentielle d'étoiles    
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The formation of second-generation stars in a molecular cloud, as triggered by the presence of massive 
stars. The powerful ultraviolet photons of the massive star create an ionization front which advances in the 
molecular cloud and is preceded by a shock wave. The compressed neutral gas lying between the 
ionization and shock fronts is gravitationally instable and collapses in timescales of a few million years to 
form a new generation massive stars.  stimulated star formation. 

  sequential;   star formation. 

series 
      
seri (#) 
 
Fr.: série    

1) Math.: A sequence of numbers or mathematical expressions such as the n-th term may be written down 
in general form, and any particular term (say, the r-th) may be obtained by substituting r for n; e.g. xn is 
the general term of the series 1, x, x2, x3, ..., xn.  
2) Electricity:  An arrangement of the components, as resistors, connected along a single path, so the same 
current flows through all of the components. Compare  parallel.  
3)   spectral series;   Lyman-alpha series. 

From L. series "row, chain, series," from serere "to join, link,  bind together," from  PIE base *ser- "to line 
up, join." 

Seri, loan from Fr. 

Serpens 
  	    
Mâr (#) 
 
Fr.: Serpent    

The Serpent. An inconspicuous, irregular constellation situated on both sides of  Ophiuchus. The 
constellation is divided into two unequal parts, originally  called Serpens Caput "Serpent's Head" at 15h 
30m right ascension, 15° north declination, and Serpens Cauda "Serpent's Body" at 18h 30m right 
ascension, 0° declination. The brightest star, Alpha Serpentis, is of second magnitude. Abbreviation: Ser; 
Genitive: Serpentis. 

From L. serpens "snake," from pr.p. of serpere "to creep," from PIE *serp- "to  crawl;" cf.  Skt. sarp- "to 
creep, crawl," sárpati "creeps," sarpá- "serpent;" Gk. herpein "to creep," herpeton "serpent;" Alb.  garper 
"serpent." 

Mâr "snake, serpent;" Mid.Pers. mâr "snake;" Av. mairya-  "snake, serpent." 

serve (v.) 
  
V=!    
zâvaridan 
 
Fr.: servir    

To render assistance; be of use. To have definite use. 

Verbal form of service,   server. 

server 
  !    
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zâvar 
 
Fr.: serveur    

General: Something that serves or is used in serving.  
Computers: A computer software application that carries out some task on behalf of users. When users 
connect to a server, they can access programs, files, and other information from the server. Common 
servers are Web, mail, and database servers. A single computer can have several different server programs 
running on it. 

Server, agent noun from serve, from M.E. serven, from O.Fr. servir "to serve," from L. servire "to  serve," 
originally  "be a slave," related to servus "slave;" cognate with Av. har- "to guard, watch," hartar- 
"guardian," hra- "caring for;" Mid./Mod.Pers.  zinhâr "protection,  security; beware! mind!" 

Zâvar "attendant, servant" (Dehxodâ), zâvari "attendance, service" (Dehxodâ), maybe related to Skt. sev- 
"to attend upon, serve," sev- "service, attendance, worship," sevati "serves, attends," sevaka- "attendant, 
servant, follower." 

service 
  ! !    
zâvari, zâvareš (#) 
 
Fr.: service    

1) A helpful act by somebody for somebody else as a job, duty, or favor.  
2) A system or organization supplying some public demand, e.g. transportation, telephone, health.  
3) A facility  providing  maintenance and repair. 

M.E., from O.Fr. servise, from L.  servitium "slavery, servitude," from  servus "slave," servire "to serve," 
originally  "be a slave;" cognate with Av. har- "to  guard, watch,"   server. 

Zâvari "service" (Dehxodâ)   server. 

service observing 
  
  ! ~      
nepâheš bâ zâvari, ~ zâvareši 
 
Fr.: observation de service    

Observation approved by the selection committee of an observatory which is carried out by the staff 
astronomers of the observatory. 

  service;   observation. 

set 
  
    
hangard 
 
Fr.: ensemble    

Math.: A finite  or infinite  collection of  objects in which order has no significance. Members of a set are 
often referred to as elements and the notation a ∈ A is used to denote that a is an element of a set A. The 
study of sets and their properties is the object of set theory. 

M.E. sette, from O.Fr. sette "sequence," variant of secte, from M.L. secta "religious group, sect," from L. 
secta "manner, following, school of thought," literally  "something to follow,  pathway, course of conduct, 
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school of thought," from sectari "to  pursue, accompany," "a way, road," from sequi "to follow,"   
sequence. 

Hangard, from Mid.Pers. hangart  "whole, complete," hangartik  "complete," hangartênitan "to collect, 
assemble, from *hamkard- literally "created, cut together," from han- variant  of ham- "together," cognate 
with L.L.  insimul "at the same time," from in-  intensive prefix + simul "together, at the same time" (cf. 
Gk. homos "same," Mod./Mid.Pers. ham- "together, with," O.Pers./Av. ham-, Skt. sam-; also O.Pers./Av. 
hama- "one and the same," Skt. sama-; originally identical with PIE numeral *sam- "one," from  *som-). 
(  com-), + gard, variant of kard  "created, cut," Mid.Pers. kirrntan, kirrn- "to cut, create," cf. fragard 
"section, chapter," Av. kart- "to cut," krntaiti "cuts, breaks," with fraca- "to create, bring forth," 
karta- "knife, dagger" (Mid.Pers. kârt "knife;"  Mod.Pers. kârd "knife"),  Skt. kart-  "to cut, split, break," 
krti- "sword, knife;"  PIE base *(s)kert- "to  cut;" Hitt.  kartae- "to cut;"  Arm. kherthem "to skin;"  L. cortex 
"bark of a tree," corium "skin, leather;"  O.H.G. scrinden "to split;"  Lith. kertu  "to fell, cut down." 

set (v.) 
  
    
forušodan (#) 
 
Fr.: se coucher    

To pass below the horizon.  moonset;   sunset. 

M.E. setten, O.E. settan "cause to sit, put in some place, fix firmly;" cf. O.N. setja, O.Fris. setta, Du. 
zetten, Ger. setzen. 

Forušodan, literally "to  descend, go down," from foru- "down, downwards; below;  beneath" (Mid.Pers. 
frôt "down, downwards;"  O.Pers. fravata "forward, downward;"  cf. Skt. pravát- "a sloping path, the slope 
of a mountain") + šodan "to go, to pass; to become, to be, to be doing" (Mid.Pers. šudan, šaw- "to go;" 
Av. š(ii)auu-,  šiyav- "to move, go," šiyavati "goes," šyaona- "activity; action; doing, working;"  O.Pers. 
šiyav- "to go forth, set," ašiyavam "I set forth;"  cf. Skt. cyu- "to move to and fro, shake about; to stir," 
cyávate "stirs himself, goes;" Gk. kinein "to move;" Goth. haitan  "call, be called;" O.E. hatan "command, 
call;" PIE base *kei- "to move to and fro"). 

set theory 
  
  
    
negare-ye hangard 
 
Fr.: théorie des ensembles    

The branch of mathematics that studies sets. Set theory is closely associated with the branch of 
mathematics known as logic. It was initiated by the German mathematician Georg Cantor (1845-1918). 

  set;   theory. 

setting circles 
    	    
dâyerehâ-ye âmaj-giri 
 
Fr.: cercles de pointage    

Two graduated disks attached to the right ascension and declination axis of an equatorial mount used in 
amateur astronomy that help an observer find astronomical objects in the sky by their equatorial 
coordinates. 

M.E.; O.E. settan "cause to sit, put in some place, fix firmly"  (cf. O.N. setja, O.Fris. setta, Du. zetten, Ger. 
setzen);  circle. 
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Dâyeré  circle; âmâj-giri  "taking  aim," from  âmâj "aim, target,"   point  (v.) + giri  "taking" (vebal noun 
of gereftan "to take, seize, hold;" Mid.Pers. griftan, gir-  "to take, hold, restrain;" O.Pers./Av. grab-  "to 
take, seize," cf. Skt. grah-, grabh- "to seize, take," graha- "seizing, holding, perceiving,"  M.L.G.  grabben 
"to grab," from P.Gmc. *grab,  E. grab "to take or grasp suddenly;" PIE *ghrebh- "to  seize"). 

sexagesimal 
  %-%    
šast-šasti (#) 
 
Fr.: sexagésimal    

Relating to, or based on, the number 60. 

From M.L. sexagesimalis, from L. sexagesimus "sixtieth," from sexaginta "sixty." 

Šast-šasti, from Šast sixty. 

sexagesimal system 
  	
  %-%    
râžmân-e šast-šasti 
 
Fr.: système sexagésimal    

A number system whose base is 60. It originated with the ancient Sumerians around 2000 B.C., was 
transmitted to the Babylonians, and is still used in modified form for measuring time, angles, and 
geographic coordinates. 

  sexagesimal;  system. 

Sextans 
  $
    
Šešakân 
 
Fr.: Sextant    

The Sextant. An inconspicuous constellation located on the celestial equator at 10h 20m, 0° declination. 
Its brightest star, Alpha Sextantis is of 4th magnitude. It was introduced in the 17th century by Johannes 
Hevelius (1611-1687). Abbreviation: Sex; genitive: Sextantis. 

The name is L. for   sextant, an instrument that Hevelius made frequent use of in his observations. 

sextant 
  $
    
šešakân 
 
Fr.: sextant    

An astronomical instrument used to determine latitude and longitude at sea by measuring angular 
distances, especially the altitudes of Sun, Moon, and stars. 

From Mod.L. sextans, from L. sextans "a sixth," from sex  six. 

Šešakân, from šešak "a sixth," from šeš six + -ak, contraction of yak "one," (Mid.Pers. êwak; Proto-
Iranian *aiua-ka-;  O.Pers. aiva- "one, alone;" Av. auua- "one, alone" (cf. Skt. éka- "one, alone, single;" 
Gk. oios "alone, lonely;" L.  unus "one;" E. one) + -ân nuance suffix. 
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sextet 
  %    
šeštâyé 
 
Fr.: sextet    

Any group or set of six.   Seyfert's sextet. 

From Latinized sestet, from It. sestetto, diminutive of sesto "sixth," from  L. sextus "sixth," from sex  six. 

Šeštâyé, from šeš six + tâ "fold, plait, ply;  piece, part" (Mid.Pers. tâg "piece, part") + -(y)é nuance 
suffix. 

Seyfert galaxy 
  $$
  %    
kahkešân-e Seyfert 
 
Fr.: galaxie de Seyfert    

A member of a small class of galaxies with intensely bright nuclei that produce spectral line emission 
from highly ionized  gas. They are a subclass of active galactic nuclei (AGN), and are thought to contain 
supermassive black holes. 

Named after Carl Keenan Seyfert (1911-1960), the American astronomer who first identified the class in 
1943;   galaxy. 

Seyfert's sextet 
  %  %    
Šeštâye-ye Seyfert 
 
Fr.: Sextette de Seyfert    

A group of galaxies about 190 million light-years  away in the head portion of the constellation  
Serpens. The group appears to contain six members, but actually contains only four interacting galaxies. A 
face-on spiral galaxy lies in the distant background and appears only by chance aligned with the main 
group. Also, a prominent condensation is likely not a separate galaxy, but a tidal tail of stars flung out by 
the galaxies' gravitational interactions. The interacting galaxies are tightly packed into a region around 
100,000 light-years across, comparable to the size of our own Milky Way galaxy, making this one of the 
densest known galaxy groups. 

Discovered by the American astronomer Carl Keenan Seyfert (1911-1960) using photographic plates 
made at the Barnard Observatory of Vanderbilt University.   sextet. 

Shack-Hartmann wavefront sensor 
  3     
  	  $-%	
    
hessgar-e pišân-e mowj-e Shack-Hartmann 
 
Fr.: analyseur de front d'onde    

An optical device, a modern version of the   Hartmann test, used for analyzing the wavefront of light. 
Thses sensors can be used to characterize the performance of optical systems. Moreover, they are 
increasingly used in real-time applications, such as  adaptive optics to remove the wavefront distortion 
before creating an image. It consists of a microlens array placed in front of a CCD array. A planar 
wavefront that is transmitted through a microlens array and imaged on the CCD array will form a regular 
pattern of bright spots. If, however, the wavefront is distorted, the light imaged on the CCD will  consist of 
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some regularly spaced spots mixed with displaced spots and missing spots. This information is used to 
calculate the shape of the wavefront that was incident on the microlens array. 

Named after the German astronomer Johannes Hartmann (1865-1936), who first developed the method, 
and R. V. Shack, who in the late 1960s replaced the screen by a microlens array;  wavefront;  sensor. 

shadow 
      
sâyé (#) 
 
Fr.: ombre    

A dark patch formed by a body which obstructs rays of light. 

M.E. sch(e)adew(e), schadow, shadw(e), O.E. sceadwe, sceaduwe, sceadu "shade, shadow, darkness;" cf. 
O.S. skado, M.Du. scade, Du. schaduw, O.H.G. scato, Ger. Schatten, Goth. skadus; from PIE base *skot- 
"dark, shade." 

Sâyé "shadow," from Mid.Pers. sâyak "shadow;" Av. a-saya- "throwing no shadow;" Skt. chya- 
"shadow;" Gk. skia "shade;" Rus. sijat' "to shine;" M.H.G.  schinen, O.H.G. skinan, Ger. Schein "glow, 
shine;" PIE base *skai- "bright." 

shadow bands 
  
   
  ~    
navârhâ-ye sâyé, bândhâ-ye ~ 
 
Fr.: ombres volantes    

Faint wavy lines of alternating light  and dark that sometimes can be seen on flat, light-colored surfaces 
just before and just after a total solar eclipse. The phenomenon results from sunlight distortion by 
irregularities in the Earth's atmosphere. 

  shadow;   band. 

Shannon's sampling theorem 
  
  
	

  

    
farbin-e nemunân-giri-ye Shannon 
 
Fr.: théorème d'échantillonnage de Shannon    

Same as  sampling theorem. 

  Nyquist-Shannon sampling theorem. 

Shapely-Ames Catalog 
  $%  -	    
kâtâlog-e Shapely-Ames 
 
Fr.: catalogue de Shapely-Ames    

A catalog of 1,249 galaxies, brighter than the 13th magnitude, published in 1932. A revised version was 
published by A.R. Sandage and G. A. Tammann in 1981. 

By the American astronomer Harlow Shapley (1885-1972) and the American woman astronomer Adelaide 
Ames (1900-1932), who died in a drownong accident;   catalog. 
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Shapiro time delay 
  
      
derang-e Shapiro 
 
Fr.: effet Shapiro    

A general relativity effect  whereby an electromagnetic signal passing near a massive object takes, due to 
the curved space-time, a slightly longer time to travel to a target than it would if the mass of the object 
were not present. The Shapiro time delay is one of the four classic solar system tests of general relativity. 
Radar reflections from Mercury and Mars are consistent with general relativity to an accuracy of about 
5%. The Shapiro time delay is a significant contributor in gravitational  lens systems. 

Irwin I.  Shapiro, an American astrophysicist;  time;    delay. 

sharp 
  ) % 
) %    
1) tiz; 2) tig 
 
Fr.: 1) tranchant,  pointu; 2) net    

1) Having a thin cutting edge or a fine point.  
2) Of an image, clearly defined; distinct.   sharp image. 

M.E.; O.E. scearp "cutting, keen, sharp;" cf. Du. scherp, Ger. scharf "sharp;" PIE base *(s)ker- "to cut." 

Tiz "sharp," tiz, tež, tej, tij, tiq; Mid.Pers. tigr,  têz, têž "sharp;" O.Pers. tigra- "pointed," tigra.xauda- 
"pointed helmet (epithet of Scythians);" Av.  tira- "pointed," tiray- "arrow," tiži.arštay-  "with the pointed 
spear;" cf. Skt. tikta- "sharp, pungent, bitter," tejas- "sharpness, edge, point or top of a flame;" PIE base 
*st(e)ig- "to  stick; pointed." Cognates in other IE languages: Gk. stizein "to prick, puncture," stigma "mark 
made by a pointed instrument;" L. in-stigare "to goad;" O.H.G.  stehhan; Ger. stechen "to stab, prick;" Du. 
stecken; O.E. sticca "rod, twig, spoon;" E. stick. 

sharp image 
  %&    %    
tasvir-e tig 
 
Fr.: image nette    

An image with clear and distinct details. Opposite of   blurred  image. 

  sharp;   image. 

sharpen 
  ) % $
 
) %
    
1) tiz kardan; 2) tigidan 
 
Fr.: 1) aiguiser;  2) rendre plus net    

1) To make sharp or sharper.  
2) To increase te spatial resolution or the clearness of an image; same as  deblur (v.);  deconvolve. 

Verbal form of    sharp. 

Tigidan "to sharpen," verbal form of tig   sharp. 

Shaula (I Scorpii) 
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      
Shulé (#) 
 
Fr.: Shaula    

The second brightest star in the constellation  Scorpius. Shaula is a multiple star with three visible 
components. The first, Lambda Scorpii A, is classified as a B-type  subgiant. The 15th magnitude 
Lambda Scorpii B has a separation of 42 arcseconds from component A, while the 12th magnitude 
Lambda Scorpii C is 95 arcseconds from A. It is not known whether or not these components are 
physically associated with component A. The component A is actually a triple system consisting of two B-
type stars and a pre-main sequence star. 

Shaula, from Ar. ash-shaulah (:) the "raised tail" of Scorpion. 

shear 
  ) $
 
) $

    
1) karn; 2) karnidan 
 
Fr.: 1) cisaillement;  2) cisailler    

1) (n.) General: A scissors of large size.  
Physics: A stress applied to a body in the plane of its faces or perpendicular to its axis. As a consequence, 
parallel planes in the body remain parallel, but are displaced in a direction parallel to themselves.  
2) (v.) General: To cut hair, fleece, or foliage from  the surface of something using a sharp tool.  
Physics: To cause something to deform or break by applying forces acting parallel to the plane. 

M.E. sheren, O.E. sceran, scieran; cf. O.H.G. scrinden "to split;", Du.  scheren, Ger. scheren "to shear;" 
from PIE *(s)ker-  "to cut, to scrape, to hack;" cf. Pers. kârd "knife;" Av.  kart- "to  cut;" Skt. krntáti  "cuts;" 
Gk. keirein "to cut, shear;" Lith.  skiriu "to  separate." 

1) Karn, from Laki  caré, Tabari carci "a scissors for cutting sheep wool," cognate with Pers. kârd "knife; 
" Mid.Pers. kârt "knife,"  karntan, kartan "to cut;" Av. kart- "to cut;" cf. Skt. kart- "to cut," krpna- 
"sword, knife;"  Gk. karpos "fruit;"  L.  carpere "to cut, divide, pluck;  PIE base *(s)ker- "to cut."  
Karnidan infinitive   from karn. 

Shedir (/ Cas) 
  &    
Sadr (#) 
 
Fr.: Shedir    

The brightest star in the constellation  Cassiopeia. It is a supergiant K0 III  star with a visual magnitude 
of 2.23 at a distance of 230 light-years. It has a large luminosity, 855 times that of our Sun, and a notable 
size, 48 times that of the Sun. Its effective temperature is 4530 K. Name variants: Schedar, Shedar, and 
Schedir. Also known as HR 168 and HD 3712. 

From Ar. as-sadr (&) "chest, breast," contraction of as-sadr-al-Zat-al-kursi (&%$) 
"the chest of the throne's owner" or "the chest of the seated one" referring to the Ar. rendering of the 
character in Gk. mythology. 

Shedir (/ Cassiopeiae) 
  &    
Sadr (#) 
 
Fr.: Shedir    
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The second brightest star in the constellation  Cassiopeia (magnitude 2.23). It is an orange giant 
(spectral type K0 IIIa), somewhat cooler but much brighter than our Sun. Its distance is about 230 light-
years. 

From Ar. as-sadr (&) "breast." 

shell 
  %    
pusté (#) 
 
Fr.: 1) coquille;  2) couche    

1) Astro.: A relatively  thin external form covering a hollow  space.  
2) Physics: Any of up to seven energy levels on which an electron may exist within an atom, the energies 
of the electrons on the same level being equal and on different levels being unequal. The number of 
electrons permitted in a shell is equal to 2n2. A shell contains n2 orbitals, and n subshells. 

M.E.; O.E. sciell, scill;  cf. W.Fris. skyl "peel, rind,"  M.L.G.  schelle "rind, egg shell," Goth. skalja "tile;" 
PIE base *(s)kel- "to cut, cleave." 

Pusté "shell," from pust "skin;"  Mid.Pers. pôst "skin;" O.Pers. pavast- "thin clay envelope used to protect 
unbaked clay tablets;" Av. pastô-, in pastô.fraanhm "of the breadth of the skin;" Skt. pavásta- "cover," 
Proto-Indo-Iranian *pauast- "cloth." 

shell burning 
        %    
suzeš-e pusté 
 
Fr.: combustion en couche    

The nuclear reactions in a shell around a star's core that continue after the fuel in the core itself has been 
exhausted. As the fuel is progressively exhausted, the shell moves outwards until it enters regions too cool 
for the reactions to continue. For example, after the exhaustion of hydrogen in the core, helium burning 
might take place in the core with a shell of hydrogen burning surrounding it. Stars may have more than 
one region of shell burning during their stellar evolution, each shell with its own  nuclear reactions. 

  shell;   burning. 

shell galaxy 
  $$
  %    
kahkešân-e pustedâr 
 
Fr.: galaxie en coquille    

An elliptical  galaxy that is surrounded by thin shells of stars which are thought to have been ejected 
during a galaxy merger. Shell galaxies are different from ring galaxies in that the shells are much further 
away from the galaxy's centre and much fainter than the rings. Spectroscopy of the stars in the shell show 
that they are old whereas the stars in a ring galaxy are young. 

  shell;   galaxy. 

shell star 
  %  %    
setâre-ye pustedâr 
 
Fr.: étoile à enveloppe    
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A main-sequence star, usually of spectral class B to F, whose spectrum shows bright emission lines 
superimposed on the normal absorption lines. The emission spectrum is explained by the presence of a 
circumstellar shell of gas surrounding the star at the equator. Shell stars are fast rotators. 

  shell;   star. 

shepherd moons 
  	  -
    
mâhhâ-ye cupân 
 
Fr.: satellites bergers    

Two small natural satellites which constrain the extent of a planetary ring through their gravitational 
forces. Examples include Saturn's  Prometheus and  Pandora, which shepherd the narrow outer F 
ring and the Uranus satellites  Cordelia and   Ophelia  and the epsilon ring. The faster-moving inside 
satellite accelerates the inner ring particles as it passes them, causing them to spiral out to larger orbits. At 
the same time the slower-moving outer satellite decelerates the outer ring particles as they pass by, 
causing them to spiral inward. The result is a narrow, well-defined ring. 

Shepherd, from M.E. shepherde; O.E. sceaphierde, from sceap "sheep" + hierde "herder," from heord "a 
herd;" cf. M.L.G.,  M.Du. schaphirde, M.H.G.  schafhirte, Ger. dial. schafhirt. 

Cupân "shepherd," variants šobân, šabân; Mid.Pers. šubân, from šu + -bân. The first component from Av. 
pasu-, fšu- "sheep;" Mid.Pers. pâh, pasvk "cattle;" Pers. dialects Laki and Tâti pas "sheep;" cf. Skt. pau- 
"cattle;" L. pecu "flock,  farm animals, cattle," pecunia "money, property;"  Goth. faihu "money, fortune;" 
O.E. feoh "cattle, money;" Ger. Vieh "cattle;" Lith.  pekus "cattle;" PIE base *peku- "cattle." The second 
component -bân a suffix denoting "keeper, guard." This suffix derives from O.Pers. -pvan- (as in 
xšaça.pvan- "satrap"); Av. -pna- (as in pšu.pna- "keeping the passage, bridge guard"), from Proto-
Iranian *pa- "to prtotect,  keep,"   observe (v.), + suffix *-van-;  cf. Skt. -pna- (as in tan	.pna- 
"protection of the body"). 

shielding effect 
  C       
oskar-e pardé 
 
Fr.: effet d'écran    

The decrease in attraction between an electron and the nucleus in any atom with more than one electron 
shell. The repulsion forces from other electrons in shells cause the net force on electrons in outer shells to 
be significantly smaller in magnitude. Also known  as  screening effect. 

M.E., from O.E. scield, scild, related to sciell   shell;   effect; 

Oskar  effect; pardé  screen. 

shift 
  $    
kib 
 
Fr.: décalage    

A change in place or position, in particular a change in wavelength, causing a movement of a spectral 
band or line.   redshift;   blueshift. 

Shift, M.E., from O.E. sciftan "to  divide, arrange"; akin to O.N. skipa "to arrange, assign." 
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Kib "shift"  from kibidan  "to shift, displace, turn on one side," kibidé "displaced, turned on one side." 

shock 
  % $    
toš, šok 
 
Fr.: choc    

A sharp change in the properties of a gas (density, pressure, temperature). 

Shock "sudden blow," from M.Fr. choc "violent  attack," from O.Fr. choquer "to strike  against, clash;" cf. 
Du. schokken "to shake, jolt, jerk." 

Toš, from Tabari toš "violent blow,"  batoštn "to strike suddenly," Pers. tuš "strength, vigor;" Av. tviši- 
"strength," tavah- "power;" O.Pers. tauman- "power, strength," tunuvant- "powerful,"  from  tav- "to have 
power, to be strong, to be able" (related to tavân "power, strength," tavânestan "to be powerful, able;" 
variants tâv, tâb "power"); cf. Skt. tu- "to  be strong, to have authority," tavas-, tavisa- "strong, energetic," 
tavisi- "power, strength."  
Šok, loan from Fr., as above. 

shock front 
  
  % ~ $    
pišân-e toš, ~ šok 
 
Fr.: front  de choc    

The boundary over which the physical conditions undergo an abrupt change because of a  shock wave. 

  shock;   front. 

shock wave 
  	   % ~ $    
mowj-e toš, ~ šok 
 
Fr.: onde de choc    

A narrow region of abrupt, nearly discontinuous change in the physical characteristics of a medium in 
which the flow of  a fluid changes from subsonic to supersonic. Across a shock wave there is always an 
extremely rapid rise in pressure, temperature, and density of the fluid. 

  shock;   wave. 

shocked quartz 
  $%  % ~ $    
kuârtz-e tošidé, ~ šokidé 
 
Fr.: quartz choqué    

A form of  quartz that has a deformed microscopic structure caused by intense pressure which alters the 
crystalline structure of quartz along planes inside the crystal. It was first discovered after underground 
nuclear bomb testing. It is found worldwide at the boundary between Cretaceous and Tertiary rocks. This 
is further evidence (in addition to iridium  enrichment) that the transition between the two geological eras 
was caused by a large meteorite impact. 

  shock;   impact. 
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shooting star 
      
šahâb (#) 
 
Fr.: étoile filante    

Colloquial name for   meteor. 

Shooting, from shoot (v.); M.E. shoten; O.E. sceotan "to shoot" (cf. O.N. skjota, Du. schieten, Ger. 
schießen), from PIE base *skeud- "to shoot, to chase, to throw;"  star. 

Šahâb mereor. 

short 
  $%    
kutâh (#) 
 
Fr.: court    

1) Having little  length. Not tall or high.  
2) Lasting for only a small amount of time. 

M.E. schort; O.E. sceort; cf. O.N. skorta "to  be short of," skort "shortness;" O.H.G. scurz "short." 

Kutâh "short," related to kucak "small," kudak "child,  infant;" Mid.Pers.  kôtâh "low,"  kôtak "small, young; 
baby;" Av. kutaka- "little,  small." 

short-period comet 
  
  $%-    
dombâledâr-e kutâh-dowré 
 
Fr.: comète à courte période    

A comet with a period less than 200 years. Same as  periodic comet. 

  short;   period;    comet. 

short-period variable 
  %
  $%-    
vartande-ye kutâh-dowré 
 
Fr.: variable  à courte période    

A variable star that has a relatively short period with respect to stars of similar types. 

  short;   period;    variable. 

shot effect 
  
   %$    
nufe-ye Schottky 
 
Fr.: effet Schottky    

Same as  Schottky noise;  shot noise. 

Translation of Ger. Schroteffekt, from Schrot "small shot, buckshot" + Effekt;   effect. 
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  Schottky noise. 

shot noise 
  
   %$    
nufe-ye Schottky 
 
Fr.: bruit  Schottky    

Same as  Schottky noise,  shot effect. 

  shot effect. 

  Schottky noise. 

shower 
      
ragbâr (#) 
 
Fr.: 1) averse; 2) gerbe    

1) A brief, abrupt precipitation  from a cloud, characterized by the suddenness with which it begins and 
ends and by the rapid changes in intensity.  
2) An abundant flow; an outpouring.   cosmic-ray shower;   air  shower;   meteor shower 

M.E. shour, O.E. scur "short fall  of rain, fall of  missiles or blows;" cf. O.N.  skur, O.S., O.H.G. scur, Ger. 
Schauer. 

Ragbâr "cloud burst," from rag  "muttering from  rage; excited," originally "a  vein" + bâr "raining,  rain," 
from bâridan   rain. 

shower meteor 
        
šahâb-e ragbâri 
 
Fr.: averse météoritique    

A meteor that is part of a group moving in the same orbit around the Sun. 

  meteor;   shower. 

shutter 
  %    
bastâr (#) 
 
Fr.: obturateur    

1) A pair of rolling  lids that are used to open or close the dome slit. Same as  dome shutter.  
2) A mechanical device that controles the time during which light is admitted in an optical system. 

Shutter, from shut (v.), from O.E. scyttan from W.Gmc. *skutjanan  +   -er. 

Bastâr, from bast, past tense stem of bastan + -âr. Bastan, from Mid.Pers. bastan/vastan "to bind, shut," 
Av./O.Pers. band- "to bind, fetter," banda- "band, tie," Skt.  bandh- "to bind, tie, fasten," PIE *bhendh- "to 
bind," cf. Ger. binden, E. bind,   band. The suffix  -âr creates creates agent nouns. 

SI units 
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  $  IS    
yekâhâ-ye SI 
 
Fr.: Système International    

A coherent and rationalized system of units, in common use in physics since 1969. The seven basic units 
are the meter, the kilogram, the second, the ampere, the kelvin, the mole, and the candela. same as 
international system of units. 

SI, from Fr. Systéme Internationale d'unités;  unit. 

side 
      
bar (#) 
 
Fr.: côté    

1) A line segment that forms part of the perimeter of a plane geometric figure.  
2) A surface of a solid geometric figure. 

M.E.; O.E. side "flanks of a person, the long part of anything," from P.Gmc. *sithon  (cf. O.S. sida, O.N. 
sitha, M.Du. side, O.H.G. sita, Ger. Seite). 

Bar "side; breadth; breast," variant var (Mid.Pers. var "breast;" Av. vouru  "wide, broad, extended" 
(vourucašni- "looking far"), related to varah- "breast;" cf.  Skt. urú- "wide,  broad," úras- "breast;" Gk. 
eurus "wide, broad;" PIE base uer-, ueru-s"wide, broad").   octogon,   polygon,   quadrilateral,   
triangle. 

side lobe 
    $
    
lap-e kenâri 
 
Fr.: lobe secondaire    

In radio astronomy, smaller amounts of gain found either side of the main lobe. In transmitting antennae, 
radiation in any direction other than that required. 

  side;   lobe. 

Lap  lobe; kenâri relating to kenâr "side," variant  karân "edge, limit;  Mid.Pers. karân, karânak, kenâr 
"edge, limit, boundary;" Av.  karana- "side, boundary, end." 

sideband 
  
  $
 $
-
    
bând-e kenâri, kenâr-bând 
 
Fr.: bande latérale    

Either of the two bands of frequencies, one just above (upper side) and one just below (lower side) a 
carrier frequency, that result from modulation of a carrier wave. 

  side;   band. 

Bând  band; kenâr "side," variant karân "edge, limit;  Mid.Pers. karân, karânak, kenâr "edge, limit, 
boundary;" Av. karana- "side, boundary, end." 
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sidereal 
  )%    
axtari (#) 
 
Fr.: sidéral    

Of, relating to, or determined by or from stars. 

From M.Fr. sidereal, from  L. sidereus "starry, astral," from sidus (genitive sideris) "star, constellation." 

Axtari, pertaining to axtar "star,"  probably a variant of setâré  star. 

sidereal hour angle 
    .%  )%    
zâviye-ye sâ'ati-ye axtari (#) 
 
Fr.: angle horaire    

The angle on the celestial sphere measured westward from the hour circle of the vernal equinox to that of 
the celestial body. 

  sidereal;   hour angle. 

sidereal month 
  	  )%    
mâh-e axtari (#) 
 
Fr.: mois sidéral    

The time taken by the Moon to complete one revolution around the Earth with respect to a fixed, 
background star. The average time is 27.32166 days. 

  sidereal;   month. 

sidereal period 
    )%    
dowre-ye axtari (#) 
 
Fr.: période sidérale    

The time taken by a planet or satellite to complete one revolution about its primary with respect to stars. 

  sidereal;   period. 

sidereal time 
  	
  )%    
zamân-e axtari (#) 
 
Fr.: temps sidéral    

The time based upon the rotation of the Earth with respect to the stars, with the sidereal day as the unit of 
measurement. At the moment when the vernal equinox crosses the meridian in upper culmination, sidereal 
time is equal to zero hours for that observing position. The hour angle of the vernal equinox is equal to 
sideral time. 

  sidereal;   time. 
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sidereal year 
    )%    
sâl-e axtari (#) 
 
Fr.: année sidérale    

The interval between two successive passages of the Sun, in its apparent annual motion around the 
celestial sphere, through a particular point relative to stars. It is equal to 365.256356 days and is 20 
minutes longer than the tropical year. 

  sidereal;   year. 

siderite 
  %    
siderit (#) 
 
Fr.: sidérite    

1) A mineral composed of iron carbonate, FeCO3, that is a valuable ore of iron.  
2) A category of meteorites consisting mainly of iron and nickel, commonly  referred to as Irons. There are 
13 different chemical groups of siderites. These groups are defined based on the relative abundance of 
nickel, gallium, germanium, and iridium.  Irons are also categorized by their structural type. 

From Gk. sider- variant of sidero- before a vowel, from  sideros "iron" + -ite  a suffix with  several senses, 
specifically some minerals or chemical compounds. 

siderolite 
  %    
siderolit (#) 
 
Fr.: sidérolite    

The category of meteorites commonly referred to as stony irons. The three classes of Siderolites are 
Lodranites, Mesosiderites, and Pallasites. 

From Gk. sidero-, from sideros "iron"  + -lite  a combining form used in the names of minerals. 

siderophile 
  
%    
âhandust 
 
Fr.: sidérophile    

Any element that prefers to combine with iron rather than some other element. 

From Gk. sidero-, from sideros "iron"  + -phile from  Gk. -philos, from  philos "loving,  dear," from philein 
"to love." 

Âhandust, from âhan  iron + dust "friend;  lover;" Mid.Pers. dôst "friend;"  O.Pers. dauštar- "friend;"  Av. 
zaoša- "pleasure," zuš- "to like," zušta- "loved;" cf. Skt. jos- "to  like, be pleased, enjoy," jósa- 
"satisfaction," jóstar- "loving;"   Gk. geuomai "to taste;" L. gustare "to taste." 

siderostat 
  )%%    
axtardâštâr 
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Fr.: sidérostat    

A mirror  arrangement with clock drive that reflects light from  a celestial body to a fixed position.  
coelostat;   heliostat. 

From L. sidero-, from sidus (genitive sideris)  "star, constellation" + -stat prefix  denoting something that 
stabilizes, keepes, fixes, from -stata, from Gk. -states "one that causes to stand," or statos "standing," from 
*sta- "to stand." 

Axtardâštâr, from axtar   star + dâštâr "holder, maintainer," from  dâštan "to hold, maintain; to have; to 
possess;" Mid.Pers. dâštan; O.Pers./Av. dar- "to hold, keep back, maitain, keep in mind;" cf. Skt. dhr-, 
dharma- "law;"  Gk. thronos "elevated seat, throne;" L. firmus "firm,  stable;" Lith. daryti  "to make;" PIE 
base *dher- "to hold, support." 

sidreal day 
    )%    
ruz-e axtari (#) 
 
Fr.: jour  sidéral    

The period of rotation of the Earth around its axis. In other words, the interval between two successive 
passages of a star across a given meridian. It is divided into 24 sidereal hours. The sidereal day is 3 
minutes 56 seconds shorter than the mean solar day. 

  sidereal;   day. 

siemens (S) 
  	
    
siemens (#) 
 
Fr.: siemens    

The SI unit of electrical conductance, equal to the reciprocal of the ohm and replacing the equivalent MKS 
unit. 

Named for the German electrical engineer Werner von Siemens (1816-1892). 

sight 
      
did (#) 
 
Fr.: visée    

The act or fact of seeing; field of vision.   line  of sight. 

M.E., from O.E. gesiht, gesihð "thing seen;" cf. Dan. sigte, Swed. sigt, M.Du. sicht, Du. zicht, O.H.G. siht, 
Ger. Sicht, Gesicht, related to  sign. 

Did "sight, vision,"  past stem of didan "to see" (Mid.Pers. ditan "to see, regard, catch sight of, 
contemplate, experience;" O.Pers. d- "to see;" Av. d(y)- "to see," didti "sees;" cf. Skt. dh- "to perceive, 
think, ponder; thought, reflection, meditation," ddhye; Gk. dedorka "have seen"). 

sign 
  

 

    
nešân, nešâné (#) 
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Fr.: signe    

1) A conventional or arbitrary mark, figure,  or symbol used as an abbreviation for the word or words it 
represents. Related terms:  signal = nešâl (
);  signature = nešânzad (

);  symbol = 
namâd (
	 );  index = dišan (
).  
Math.: A plus sign or minus sign used as a symbol for indicating addition or subtraction; also a signe for 
indicating the positive or negative value of a quantity.  
2)   sign of the zodiac. 

M.E., from O.Fr. signe "sign, mark, signature," from  L. signum "mark, token, indication, symbol,"  from 
PIE base *sekw- "to see." 

Nešân "sign, mark," from Mid.Pers. nišân "sign, mark, omen," nišitan "to  gaze, stare, look into," niš in 
marv.niš "taking omen, foretelling, or divining  from  birds," nišak "clear, evident," from  Proto-Iranian *ni- 
"down" (O.Pers. preposition & verbal prefix  ni "down;"  Av.  n "down, in, into;" Skt. ni "down," nitaram 
"downward;" Gk.  neiothen "from below;"  cf. E. nether; O.E. niþera, neoþera "down, downwards, below, 
beneath," from P.Gmc. *nitheraz (O.S. nithar, O.N. niðr,  O.Fris. nither, Du.  neder, Ger. nieder); PIE *ni- 
"down, below") +  *ižd- "to  demand, implore" (Av. iša- in  išasôit, išas "to implore;" cf. Skt. d- "to 
invoke, worship;" Gk.  aidomai "to revere; to fear"). 

sign of the zodiac 
      
borj (#) 
 
Fr.: signe du zodiaque    

One of the 12 constellations (in fact 13) making up the  zodiac. 

  sign;   zodiac. 

Borj originally  "tower,"  most probably related to Pers. borz "height, magnitude, greatness," boland "high," 
bâlâ "up, above, high, elevated, height," Laki dialect berg "hill,  mountain;" Mid.Pers. burz "height," 
buland "high;" O.Pers. baršan- "height;"  Av. barz- "high, mount," barezan- "height;" cf.  Skt. bhrant- 
"high;" L.  fortis "strong"  (Fr. and E. force); O.E. burg, burh "castle, fortified  place," from P.Gmc. *burgs 
"fortress;" Ger. Burg "castle," Goth. baurgs "city,"  E. burg, borough, Fr. bourgeois, bourgeoisie, 
faubourg; PIE base *bhergh- "high." Borj  may have been loaned into Ar. from Mid.Pers. The meaning 
extension of borj to its astronomical sense of zodiacal sign may have arosed from the conception of the 
zodiac as a barrier between heaven and Earth through which access was gained by means of tweleve gates. 

signal 
  
    
nešâl 
 
Fr.: signal    

Useful part of the received information that can be distinguished from noise.  
Information transmitted by means of a modulated current or an electromagnetic wave and received by 
telephone, radio, television, etc. 

M.E., from O.Fr. signal,  from M.L.  signale "a signal," from L.L.  signalis (adj.)  "used as a signal, 
pertaining to a sign," from L. signum "signal, sign." 

Nešâl, from neš- base of nešân meaning  sign + -âl -al. 

signal-to-noise ratio 
  !  
--
    
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vâbar-e nešâl-bé-nufé 
 
Fr.: rapport  signal sur bruit    

Concept used to quantify the effects of noise. It is the ratio of a signal to the standard deviation of the 
signal. 

  signal;   noise;   ratio. 

signature 
  

    
nešânzad 
 
Fr.: signature    

Physics, Chem.: A distinctive trace or sign that indicates the presence of a substance or the occurrence of a 
physical process or event.  
Telecommunication: The complete set of electromagnetic and/or acoustic signals received, e.g., from an 
infrared source, a radio or radar transmitter, an aircraft, or a ship. Signatures may consist of analog or 
digital signals, or both, and may be analyzed to indicate the nature of their source and assist in its 
recognition. 

M.Fr. signature, from M.L.  signatura "sign,"  in classical L. "the matrix  of a seal," from signatus, p.p. of 
signare "to mark, sign,"   sign. 

Nešânzad, literally "striking a mark, sign" (cf.  agošt zadan "fingerprint"), from  nešân sign + zad past 
stem of zadan "to strike, beat; to do; to play an instrument" (Mid.Pers. zatan, žatan; O.Pers./Av. jan-, gan- 
"to strike, hit, smite, kill"  (jantar-  "smiter");  cf. Skt. han- "to  strike, beat" (hantar- "smiter, killer");   Gk. 
theinein "to strike;" L.  fendere "to strike, push;" Gmc. *gundjo "war,  battle;" PIE *gwhen- "to strike, kill"). 

silhouette disk 
    ) $  ~    
gerde-ye siyah-rox, disk-e ~ 
 
Fr.: disque silhouette    

A dark disk seen in absorption against the bright nebular background.  proplyd. 

From Fr. silhouette, in allusion to Étienne de Silhouette (1709-67), Fr. controller general of finances in 
1759; perhaps from his ephemeral tenure;  disk. 

Gerdé disk; siyah-rox,  from siyah  black + rox,  variant of ru(y) "face, surface; aspect; appearance," 
(Mid.Pers. rôy, rôdh "face;" Av.  rao
a-  "growth,"  in plural  form "appearance," from raod- "to grow, 
sprout, shoot;" cf. Skt. róha- "rising, height"). 

silicate 
  $%    
silikât (#) 
 
Fr.: silicate    

A common rock-forming  mineral belonging to a group formed from silicon  and oxygen combined with 
various elements and classified by their crystalline structures. SiO4 in the shape of a tetrahedron is the 
main component of the group. It has been estimated that about 95% of the Earth's crust is made up of 
silicate minerals. 
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From silic(a), from  L. silex (genitive silicis)  "flint,  pebble" + -ate a suffix  of chemical compounds. 

silicon 
  	    
silisiom (#) 
 
Fr.: silicium    

A non-metallic chemical element; symbol Si. Atomic  number 14; atomic weight 28.0855; melting point 
1,410°C; boiling point  2,355°C; specific gravity 2.33 at 25°C. It occurs in a combined state in minerals 
and rocks and constituting more than one fourth of the earth's crust. 

From silic(a), from  L. silex (genitive silicis)  "flint,  pebble" + -on, as in carbon and boron. 

Silisiom, from Fr. silicium,  from silic(a),  as above, + -ium as in magnesium, barium. 

silver 
  
#    
noqré (#) 
 
Fr.: argent    

A metallic chemical element; symbol Ag  (L. argentum). Atomic  nimber 47; atomic weight 107.8682; 
melting point 961.93°C; boiling  point 2,212°C; specific gravity  10.5 at 20°C. Pure silver is nearly white, 
lustrous, soft, very ductile, malleable, and an excellent conductor of heat and electricity. 

M.E. silver(e), selver(e), selfer; O.E. seolfor "silver;"  cf. O.S. silvbar, O.N.  silfr, M.Du.  silver, Du. zilver, 
O.H.G. sillabar,  Ger. silber, Goth. silubr, akin to Serbo-Croatian srebro, Rus. serebo, Lith. sidabras 
"silver."  
L. argentum "silver, white  money," from PIE *arg-ent-,  from PIE *arg-  "to  be bright, shine;" cf. Av. 
rzata- "silver," auruša- "white" (Mid.Pers. arus "white, bright");  O.Pers. ardata- "silver;"  Mod.Pers. 
arziz "silvery metal tin;"  Skt. arjuna-  "white, shining,"  rajata- "silver;"  Gk. argos "white,"  arguron 
"silver;"  Arm. arcat; Hittite  harki-  "white." 

Noqré from Sogdian nâkartak "uncoined (silver),"  literally  "undone," from nâ- negation prefix "not,  no" 
(Mid.Pers. ne, O.Pers. naiy, Av. na-, (particle of negation noit), Skt. na-, (ned), Gk. né- "not," L.  ne-, in-, 
un-, PIE *ne-) + kartak "done,"  p.p. of kardan "to do, to make;" kâr "work,"  varaint  kar (Mid.Pers. 
kardan; O.Pers./Av. kar- "to do, make, build;"  Av. krnaoiti "he makes;" cf. Skt. kr- "to do, to make," 
krnoti "he makes, he does," karoti "he makes, he does," karma "act, deed;" PIE base kwer- "to do, to 
make"), Sogdian nâktênê "of silver." Note that another word in Pers. for silver is sim, which has a 
semantic form comparable to that of noqré, since it derives from Mid.Pers. asêm, from Gk. asemon 
"without mark, uncoined, shapeless, formless," from argurion asemon "uncoined money." 

simple 
      
sâdé (#) 
 
Fr.: simple    

Chem.: Composed of only one substance or element.  
Math.: Consisting of, involving,  or describable by terms of the first degree.  
Music: Uncompounded or without overtones. 

M.E., from O.Fr. simple, from  L. simplus "simple, single," variant  of simplex. 

Sâdé "simple," of unknown origin. 
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simple event 
        
ruydâd-e sâdé 
 
Fr.: événement simple    

Statistics: An event consisting of a single point of the   sample space. 

  simple;   event. 

simple harmonic motion 
  
   	
      
jonbeš-e hamâhang-e sâdé 
 
Fr.: mouvement harmonique    

The motion of a body subjected to a restraining force which is directly proportional to the displacement 
from a fixed point in  the line of motion. Thus if  a point P moves in a circle, center O and radius r, with 
constant angular velocity A, the projection of P on any diameter will move in SHM. 

  simple;   harmonic;   motion. 

simulate (v.) 
  	


 	

 )%
    
mânandidan, hamânand sâxtan 
 
Fr.: simuler    

To create a likeness or model of something (a situation, system, or the like). 

M.E., from L.  simulatus, p.p. of simulare "to imitate,"  from stem of similis "like;"   cognate with Pers. ham 
"together, with; same, equally, even" (Mid.Pers. ham-, like L. com- and Gk. syn- with neither of which  it 
is cognate. O.Pers./Av. ham-, Skt. sam-; also O.Pers./Av. hama- "one and the same," Skt. sama-, Gk. 
homos-; originally identical with  PIE numeral *sam- "one," from  *som-. The Av. ham- appears in various 
forms: han- (before gutturals, palatals, dentals) and also hem-, hen-). 

Mânadidan verb from mânand "resembling, like,"  variant mânestan "to resemble;" Mid.Pers. mânag "like, 
resembling;" Av. man- "to  resemble;" hamânad sâxtan, from hamânand, from ham-, as above, + mânad + 
sâxtan "to make, build." 

simulation 
  	

 	

    
mânandeš, hamânand sâzi 
 
Fr.: simulation    

The construction of a mathematical model to reproduce the characteristics of a phenomenon, system, or 
process, often using a computer, in order to infer information or solve problems. 

Verbal noun of   simulate (v.). 

sine 
  
    
sinus (#) 
 
Fr.: sinus    
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In trigonometry, the function of  an acute angle of a right triangle represented by the ratio of the opposite 
side to the hypotenuse. 

Greek mathematicians were not aware of the advantages of sine and instead used chord. The invention of 
this function is a great Indian contribution. It seems that Aryabhata (c. AD 500) was the first who coined a 
term in Skt. for this concept: árdha-jiy- "half  chord," which was later shortened to jiy- "chord." This 
Skt. word was subsequenly loaned in Ar. and corrupted to jayb (). Later on Gerard of Cremona 
(1114-1187), who translated Ar. scientific texts in L., took  the corrupted Skt. form jayb for Ar.  jayb 
"pocket, bundle, bosom, fold," and translated it to L. sinus "pocket, fold, curve." The Skt. jiy- "chord, 
bow-string;" is cognate with Av.  jii- "bow-string;"  Pers. zeh "chord, string;"   zij "astronomical table;" 
PIE base *gwhi- "thread, tendon" (from which derive also Gk. bios "bow;" L.  filum "thread;" Russ. žca 
"thread"). 

Sinus loanword from Fr., as above. 

sine wave 
  	   
    
mowj-e sinusi (#) 
 
Fr.: onde sinusoïdale    

A periodic oscillation  that is defined by the function y = sin x. 

  sine;   wave. 

single 
  %$ %$%    
tak, taktâ 
 
Fr.: seul, isolé    

Only one in number; one only; unique; sole. 

M.E., from O.Fr. sengle "being one, separate," from L. singulus "one, individual, separate," from sim- 
(stem of simplus) + diminutive suffix,    -ule. 

Tak"single, alone," related to tâq "odd, single," tâ, tâh "piece, part; fold, plait,  ply;" Mid.Pers. tak "single," 
tâg, tâk, tâi "unit, piece." 

single-dish observation 
  
  %$-	    
nepâhešè-e tak-jâm 
 
Fr.: observation avec antenne uinique    

A radio astronomical observation which uses only one antenna, in contrast to interferometric observations. 

  single;   dish;   observation. 

single-lined binary 
  t=  %$-)"    
dorin-e tak-xatté 
 
Fr.: binaire  à une seule raie    
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A spectroscopic binary in which only one set of spectral lines is detectable. The binary nature of the 
system is deduced from the fact that the spectral lines exhibit periodic Doppler shifts due to orbital 
motions in the system. 

  single;   line;    binary. 

singlet 
  %$%    
taktâyé 
 
Fr.: singulet    

A single unit; an unpaired or separate item.  doublet;   octet;   quadruplet. 

From   signle + -et diminutive  suffix, M.E.  from O.F. -et (masc.), -ette (fem.). 

Taktâyé, literally "single-folded,"  from tak   signle + -tâyé, from tâ- "fold,  plait, ply;  piece, part;" 
Mid.Pers. tâg "piece, part" + -yé nuance suffix. 

singlet state 
  3%  %$%    
hâlat-e taktâyé 
 
Fr.: état singulet    

In atomic physics, the electronic state of an atom or molecule for which the total  spin angular 
momentum is zero. 

  singlet;   state. 

singly ionized atom 
  %	  $ 
    
atom-e yekbâr yonidé 
 
Fr.: atome une fois ionisé    

An atom that has lost one electron and has become a positive ion. 

  single;   ionized;   atom. 

singular 
  %$
    
takin (#) 
 
Fr.: singulier    

Math.: 1) Of or pertaining to a linear transformation from  a vector space to itself that is not one-to-one.  
2) Of or pertaining to a matrix having a determinant equal to zero. 

M.E., from O.Fr. singuler  "single, separate," from L. singularis "single,  solitary," from  singulus "one, 
individual, separate," from sim- (stem of simplus) + dimunitive  suffix. 

Takin, from tak "single, alone," related to tâq "odd, single," tâ, tâh "piece, part; fold,  plait, ply;"  Mid.Pers. 
tak "single," tâg, tâk, tâi "unit,  piece, after numerals" + -in adj. suffix. 

singular solution 
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     %$
    
luyeš-e takin 
 
Fr.: solution  singulière, ~ particulière    

Of partial differential  equations, the solution which cannnot be obtained from the general solution by 
particular choice of arbitrary functions.   general solution;    particular  solution. 

  singular;    solution. 

singularity 
  %$
    
takini (#) 
 
Fr.: singularité    

Math.: A point  at which a given mathematical object is not defined.  
Physics: A point in spacetime in which gravitational force causes spacetime to have infinite curvature; 
matter is crushed to infinite density and zero volume. This happens at the center of a black hole where 
space and time cease to exist as we know them, and the known laws of physics break down.  
Schwarzschild singularity;   initial  singularity. 

  singular +   -ity. 

sink 
  -$    
câhak (#) 
 
Fr.: puits    

1) A region where energy is given up, in contrast to a source, where energy is released.  
2) A device or place for disposing of energy within a system, as a power-consuming device in an electrical 
circuit or a condenser in a steam engine. 

M.E. sinken, O.E. sincan, from verb; cf. O.S. sinkan, O.N. sökkva, M.Du. sinken, Du. zinken, O.H.G. 
sinkan, Ger. sinken, Goth. sigqan "to sink." 

Câhak, from câh "a well" (Mid.Pers.  câh "a well;"  Av. ct- "a well," from  kan- "to dig,"  uskn- "to dig 
out;" O.Pers. kan- "to dig," akaniya- "it  was dug; Mod.Pers. kandan "to dig;" cf. Skt. khan- "to dig," 
khanati "he digs," kha- "cavity, hollow,  cave, aperture") + -ak diminutive suffix. 

Sinope 
  
    
Sinopé (#) 
 
Fr.: Sinopé    

The outermost of Jupiter's known confirmed satellites, also known as Jupiter IX, discovered by Seth B. 
Nicholson (1891-1963) in 1914. With  a visual magnitude of 18.3, it has a diameter of 28 km and orbits 
Jupiter at a mean distance of 23,848,000 km every 753 days. 

In Gk. mythology a Naias Nymphe who was abducted by Zeus to a Black Sea coast where the city of 
Sinope was named for her. According to most sources, she tricked Zeus into swearing an oath promising 
her her virginity. 

sinusoidal 
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
    
sinusi (#) 
 
Fr.: sinusoïdal    

Having the charcateristics of a sine function; same as  sine wave. 

From sinus,  sine, +  -al. 

Sirius (/ CMa) 
  %%    
Tištar 
 
Fr.: Sirius    

The white star that is the brightest in the constellation  Canis Major and the brightest star of the sky (V 
= -1.46). Its particular brightness is mostly due to its proximity to the Earth, being a mere 8.6 light-years 
away, the fifth closest star system. Sirius is a  dwarf of  spectral type A1 V with a temperature of 
9880 K, and a luminosity 26 times more so than the Sun. It has a radius of 1.75 solar and a minimum 
equatorial rotation speed of 16 km/sec, and rotates in less than 5.5 days. Sirius is a visual binary 
(separation 4.6 arcsec, period 50 years), the companion Sirius B being the first white dwarf to be 
discovered. Sirius is "metal rich," its iron content triple that of the Sun, most likely from some sort of 
elemental diffusion. 

From L. Sirius, from Gk. Seirios, literally "scorching," because of its brightness. 

Tištar, from Mid.Pers. Tištr, from Av. Tištrya- "(name of the deified star) Sirius." 

Sirrah (/ Andromedae) 
  8	    
Ra's-ol-Mosalsale (#) 
 
Fr.: Sirrah    

Same as  Alpheratz. 

Sirah, contraction of Ar. As-Surrat al-Faras () "The Horse's Navel," from surrat () 
"navel" + faras () "horse." The name refers to the location of the star in the figure of  Pegasus. 
However, the star is now considered to belong to the constellation  Andromeda. 

Ra's-ol-Mosalsalé, from Ar. Ar-Ra's al-Mar'ah al-Musalsalah "The head of the chained woman," from 
Ra's "head" + Mar'ah "woman" + Musalsalah "chained". 

SIS mixer 
  	  SIS    
âmizgar-e SIS 
 
Fr.: mélangeur SIS    

A radio-wave mixer consisting of a sandwich structure of two superconducting leads separated by a thin 
isolator. SIS mixers give a good noise performance especially for millimeter wavelengths. 

SIS, acronym for Superconductor-Insulator-Superconductor; mixer agent nount of  mix (v.). 

site 
  %    
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sit 
 
Fr.: site    

The position or location of a building, observatory, etc. especially as to its environment.   astronomical 
site. 

M.E., from L  situs position, arrangement, site," from sinere "to let, leave alone, permit," cognate with Av. 
šiti- "place, abode, residence," as below. 

Sit, from Av. šiti-  "place, abode, residence," šity- "habitation, dwelling," from ši- "to live;"  cognate with 
Skt. ksay- "to live, to stay," kséti "he dwells;" Gk.  ktizein "to inhabit, build;"  L. situs "position,  site; 
situated." 

site selection 
  
   %    
gozineš-e sit 
 
Fr.: sélection de site    

The process of choosing a site for an astronomical observatory based on meteorology, seeing conditions, 
and access to the site. 

  site;   selection. 

six 
      
šeš (#) 
 
Fr.: six    

A cardinal number, five plus one. 

M.E. six, sex; O.E. siex, syx, seox, sex, from P.Gmc. *sekhs (cf. O.S. seks, O.N., O.Fris. sex, M.Du. sesse, 
Du. zes, O.H.G. sehs, Ger. sechs, Goth. saihs), from PIE *seks-, cognate with Pers. šeš, as below. 

Šeš, from Mid.Pers. šaš; Av. xšuuaš- "six;" cf. Skt. sás- "six;" Gk. hex; L. sex (Fr. six; Sp. seis); O.C.S. 
sesti; Lith. sesi; O.Ir. se; Welsh chwech; E. six, as above. 

sixty 
  %    
šast (#) 
 
Fr.: soixante    

A cardinal number, ten times six.   sexagesimal. 

M.E.; O.E. sixtig, from    six + -tig a suffix  of numerals denoting multiples of ten. 

Šast "sixty;" Mid.Pers. šast "sixty;"  Av. xšuuašti- "sixty;"  cf. Skt. sasti- "six;"  L.  sexaginta "sixty." 

skew 
  $    
kažâl 
 
Fr.: distordu    
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General: Having an oblique direction or position;  being in a slanted or unsymmetrical position.  
Geometry: Two or more lines that are not parallel and do not intersect.  
Statistics: Having   skewness. 

From Old North French eskiuer "to shy away from, avoid," O.Fr.  eschiver (Fr. esquiver "to shirk, dodge") 
"to eschew, keep away from;" related to shy. 

Kažâl, from kaž "crooked, bent, being aside" (cf. Skt. kubja- "hump-backed, crooked," Pali kujja- "bent," 
L. gibbus "hump, hunch," Lith.  kupra "hump")  + -âl  -al. 

skewness 
  $    
kažâli 
 
Fr.: degré d'asymétrie    

A measure of the degree of asymmetry of a distribution. If the left tail (tail  at small end of the distribution) 
is more pronounced that the right tail (tail at the large end of the distribution), the function is said to have 
  negative skewness. If the reverse is true, it has  positive skewness. If the two are equal, it has  zero 
skewness. 

Noun from   skew. 

skin effect 
  C   %    
oskar-e pusti 
 
Fr.: effet de peau    

The tendency of an alternating current to concentrate in the outer layer of a conductor, caused by the self-
induction of the conductor and resulting in increased resistance. 

M.E., from O.N.  skinn "animal hide;" cf. O.H.G.  scinten, Ger. schinden "to flay, skin;" Ger. dialect schind 
"skin of a fruit,"  Flemish schinde "bark;" from  PIE *sken- "to cut off;"    effect. 

Oskar  effect; pusti relating to pust "skin;" Mid.Pers. pôst "skin;"  O.Pers. pavast- "thin clay envelope 
used to protect unbaked clay tablets;" Av. pastô-, in pastô.fraanhm "of the breadth of the skin;" Skt. 
pavásta- "cover," Proto-Indo-Iranian *pauast- "cloth." 

sky 
  	 
    
âsmân (#) 
 
Fr.: ciel    

The area high above the ground, buildings, landscape, or horizon.  
The heavens or firmament, appearing as a great arch or vault. 

M.E. from O.N.  sky "cloud;" cf. O.E. sceo, O.S. scio "cloud;" O.H.G. scuwo, O.N. skuggi "shadow;" Goth. 
skuggwa "mirror;" PIE base *(s)keu- "to cover, conceal." 

Âsmân "sky;" Mid.Pers. âsmân "sky, heaven;" O.Pers. asman- "heaven;" Av. asman- "stone, sling-stone; 
heaven; cf. Skt. áman- "stone, rock, thunderbolt;" Gk. akmon "heaven, meteor, anvil;" Akmon was the 
father of Ouranos (Uranus), god of sky; Lith. akmuo "stone;" Rus. kamen; PIE base *akmon- "stone, sky." 
The link between the "stone" and "sky" concepts indicates that the sky had once been conceived as a stone 
vault by prehistoric Indo-Europeans. 
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sky background 
  	  
  	
    
paszamine-ye âsmân 
 
Fr.: fond du ciel    

The combined radiation from unresolved stars and other emitting astronomical objects, except for which 
the object under study, which contributes to the signal received by an astronomical instrument. 

  sky;   background.. 

sky brightness 
  %
  	
    
tâbandegi-ye âsmân 
 
Fr.: brillance  du ciel    

Atmospheric (airglow, auroral emission, artificial  light)  or extraterrestrial (scattered sunlight from Moon, 
scattered starlight, interplanetary dust) foreground light that interferes with observations. 

  sky;   brightness. 

sky subtraction 
  $  	
    
kâheš-e âsmân 
 
Fr.: soustraction de ciel    

The act or instance of removing the contribution of non-related, intervening foreground light to the object. 

  sky;   subtraction. 

sky survey 
    	
    
bardid-e âsmân 
 
Fr.: relevé du ciel    

The observation and recording of large extents of the sky with a particular instrument using one or more 
wavelengths in the same spectral domain.  survey. 

  sky;   survey. 

skyglow 
  
       
nur-e šahr 
 
Fr.: illumination   du ciel    

The illumination  of the night sky in urban areas caused by wasted light shining upward scattered off dust, 
humidity, and air. 

  sky + glow, from M.E. glowen (v.);  O.E. glowan "to shine as if red-hot;" cf.  O.S. gloian, O.N. gloa, 
O.H.G. gluoen, Ger. glühen "to glow." 
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Nur  light;  šahr "city"  (Mid.Pers. šahr "land, country, city;"  O.Pers. xša- "to rule," pati-xša- "to have 
lordship over," Xšyršan- "hero among kings" or "ruling over heroes" the proper name of the Achaemenid 
emperor Helenized as Xerxes, upari.xšay- "to rule over," xšyaiya- "king;" Mid.Pers. šâh "king," 
pâdixšâ(y) "ruler; powerful;  authorative;" Mod.Pers. šâh "king," pâdšâh "protecting lord,  emperor, 
monarch, king," šâyestan "to be worth, suit, fit; Av.  xš(y)- "to rule, have power," xšayati "has power, 
rules," xšyô "power;" cf. Skt. ks- "to rule, have power," ksáyati "possesses;" Gk. ktaomai "I acquire," 
ktema "piece of property;" PIE base *tkeh- "to own, obtain"). 

skylight 
  
   	
    
nur-e âsmân-e 
 
Fr.: lumière du ciel    

Solar radiation which reaches the observer from the general sky. It is sunlight which has undergone 
multiple scattering events with the molecules of the Earth's atmosphere (Rayleigh scattering) or with 
clouds or other aerosols in the atmosphere. High levels of skylight reduce the contrast of a shadow. Also 
known as diffuse skylight, diffuse sky radiation. 

  sky;   light. 

sleet 
  %
    
tangar 
 
Fr.: grésil    

Meteo.: Precipitation in the form of transparent or translucent ice pellets that are 5 mm or less in diameter, 
created by the freezing of rain as it falls (distinguished from hail). 

M.E. slete; akin to M.H.G. sloz, M.L.G.  sloten (plural) "hail." 

Tangar, from Gilaki  tangar "fine  hail." 

slepton 
  %
    
eslepton 
 
Fr.: slepton    

In supersymmetry theories, a hypothetical boson superpartner of a lepton.  squark 

s from   supersymmetry;  lepton. 

slewing 
  %
-
    
tond-râneš 
 
Fr.: déplacement rapide    

The action of rapidly moving a telescope in the alpha or delta direction under computer control as it 
moves to point at a new position in the sky. 

Slew "to turn, swing, twist," earlier slue a nautical word, of unknown origin. 
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Tondrâneš, literally "driving  fast," from  tond "swift,  rapid, brisk; fierce, severe" (Mid.Pers. tund "sharp, 
violent;" Sogdian tund "violent;"  cf. Skt. tod-  "to thrust, give a push," tudáti "he thrusts;" L. tundere "to 
thrust, to hit" (Fr. percer, E. pierce, ultimately  from L.  pertusus, from p.p. of pertundere "to thrust or bore 
through," from per- + tundere, as explained); PIE base *(s)teud- "to thrust, to beat") + râneš, verbal noun 
of rândan "to push, drive, cause to go," causative of raftan "to go, walk, proceed" (present tense stem 
row-, Mid.Pers. raftan, raw-,  Proto-Iranian *rab/f-  "to go; to attack"). 

slewing drive 
  	%    %
-
    
motor-e tond-râneš 
 
Fr.: moteur de déplacement rapide    

A motor designed to drive a high-speed radar antenna for slewing to monitor a target. 

  slewing;   drive (v.) 

Motor, loan from Fr. moteur;  tond-râneš  slewing. 

slingshot effect 
  C   )
    
oskar-e falâxan 
 
Fr.: effet de fronde gravitationnelle,  gravidéviation    

An important astronautical technique whereby a spacecraft takes up a tiny fraction of the gravitational 
energy of a planet it is flying by, allowing  it to change trajectory and speed. Also known as  
gravitational  slingshot or   gravitational  assist. 

Slingshot, from sling, from M.E.  slyngen, from O.N. slyngva "to sling, fling"  + shot, from  M.E., from O.E. 
sc(e)ot, (ge)sceot; cf. Ger. Schoss, Geschoss;  effect. 

Oskar  effect; falâxan "sling;"  from Av.  fradaxšana- "sling," fradaxšanya- "sling,  sling-stone;" 

slit 
  $    
šekâf (#) 
 
Fr.: fente    

A long, thin opening in a spectrograph allowing only the light  studied to fall on the prism. 

O.E. slitan "to cut or tear up, slit;"  cf. O.S. slitan, O.N. slita, M.L.G.,  M.Du.  sliten, Du. slijten, O.H.G. 
slizan, Ger. schleißen "to slit." 

Šekâf "slit," from Mod./Mid.Pers.  škâf- škâftan "to split, burst;" Proto-Iranian *kap-,  *kaf- "to  split;"  cf. 
Gk. skaptein "to dig;" L.  cabere "to scratch, scrape," P.Gmc. *skabanan (Goth. skaban; Ger. schaben; E. 
shave). PIE base *(s)kep- "to cut, to scrape, to hack." 

slit spectrograph 
  

  $	
    
binâbnegâr-e šekâfmand 
 
Fr.: spectrographe à fente    

A type of spectrograph that uses a slit to provide resolution. 

1317
 slit;   spectrograp. 

slitwidth 
  $-
    
šekâf-pahnâ 
 
Fr.: largeur de fente    

The width size of the slit which determines the spectral resolution of a spectrograph. 

 slit;   width. 

slope 
      
šib (#) 
 
Fr.: pente    

An inclined surface; deviation from the horizontal or vertical.  
Math.: The tangent of the angle formed by the intersection of a given straight line and the X-axis of a 
system of Cartesian coordinates.  
The derivative of the function whose graph is a given curve evaluated at a designated point. 

From M.E. aslope (adv.) "on the incline," from O.E. *aslopen, p.p. of aslupan "to slip away," from a- 
"away" + slupan "to slip." 

Šib "slope, descent, declitivity," contraction of nešib, našib "declivity, descent; lowness of ground, slope 
of any place;" Mid.Pers. nišp "declivity, (astrology) dejection," Av. *nixšvap-, xšvap- "bottom, rear." 

slow 
  %    
âhesté (#) 
 
Fr.: lent    

Moving or proceeding with little or less than usual speed or velocity. 

O.E. slaw "inactive, sluggish;" cf. O.S. sleu "blunt, dull," M.Du. slee, Du. sleeuw "sour, blunt," O.H.G. 
sleo "blunt, dull," O.N. sljor, Dan. sløv, Swed. slö "blunt, dull." 

Âhesté "slow, quiet, tender, soft," ultimately from Proto-Iranian *-hasta-ka-, literally "at rest, motionless, 
seated." The first and third components are affixes, the main component from *had- "to "sit, be seated;" 
cf. Av. had- "to sit" (n...hazdiit "would sit down"); Pers. nešastan "to sit;" PIE base *sed- "to sit;" cf. 
Skt. sad- to sit," sidati "sits;" Gk. hezomai "to sit," hedra "seat, chair;" L. sedere "to sit;" O.Ir. suide "seat, 
sitting;" Welsh sedd "seat;" Lith. sedmi "to sit;" Rus. sad "garden;" Goth. sitan, Ger. sitzen; E. sit. 

slow neutron 
  
%
     %    
notron-e âhesté (#) 
 
Fr.: neutron lent    

A neutron whose kinetic energy does not exceed about 10 electron-volts. 

 slow;  neutron. 
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slow nova 
  
-)%  %    
now-axtar-e âhesté 
 
Fr.: nova lente    

A type of nova whose light curve exhibits a characteristically slow development, having a rise time of 
several days, maximum of several weeks, and slower decline. 

  slow;   nova. 

small 
  $-$    
kucak (#) 
 
Fr.: petit    

Of limited  size; of comparatively restricted dimensions; not large.  method of small perturbations;  
Small Magellanic Cloud (SMC). 

M.E. smale; O.E. smæl "slender, narrow, small;" cf. Dan., Swed., M.Du., Du., O.H.G. smal, O.Fris. smel, 
Ger. schmal "narrow," Goth. smalista "smallest." 

Kucak "small;" Mid.Pers. kucak "small,"  related to kutâh "short, small, little,"  kudak "child, infant," 
kutulé  dwarf; Mid.Pers. kôtâh "low,"  kôtak "small,  young; baby;" Av. kutaka- "little,  small." 

Small Dipper 
  % )
 -	-  $-$    
haft xâharân, camce-ye kucak 
 
Fr.: Petite Ourse    

Same as  Little Dipper. 

  small;   Little  Dipper. 

Small Magellanic Cloud (SMC) 
    $-$  	
    
Abr-e Kucak-e Magellan (#) 
 
Fr.: Petit Nuage de Magellan    

An irregular galaxy, the smaller of the two Magellanic  Clouds that are satellites of our own Galaxy, lying 
in the southern constellation  Tucana. The SMC is about 10,000 light-years in diameter and some 
200,000 light-years away. It has a visible mass of about 1/50-th that of our Galaxy and 1/10-th of that of 
the LMC. Its heavy element content is about a factor 5 smaller than that of the Galaxy. The SMC is the 
third-nearest external galaxy after the  Sagittarius Dwarf  Elliptical  Galaxy and the   Large Magellanic 
Cloud (LMC). 

  small; Magellanic  named in honor of Ferdinand Magellan, the Portuguese navigator (c 1480-1521), 
who undertook the first voyage around the world. The two Clouds were first described by Magellan's 
chronicler Pigafetta, after leaving the Strait of Magellan in 1520;   cloud. 

small solar system body 
  	    $-$     	
  )    
jesm-e kucak-e râžmân-e xoršidi 
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Fr.: petit corps du système solaire    

A type of object in the solar system that orbits the Sun and is smaller than planets and dwarf planets, 
including asteroids and all comets. This is a newly created category of astronomical object since 2006. 

  small;   solar;    system;  body. 

smog 
  	    
dudmeh (#) 
 
Fr.: smog    

A fog combined with  smoke or other forms of atmospheric pollutants in an unhealthy or irritating mixture. 

From sm(oke) + (f)og;   smoke;  fog. 

Dudmeh, from dud  smoke + meh fog. 

smoke 
      
dud (#) 
 
Fr.: fumée    

A mass of tiny particles in the air that rises up from something burning. 

M.E., O.E. smoca, related to smeocan "give off smoke;" cf. M.Du. smooc, Du. smook, M.H.G. smouch, 
Ger. Schmauch; PIE base *smeug(h)- "smoke" (cf. Arm. mux "smoke," Gk. smukho "to burn in a 
smoldering fire," O.Ir.  much, Welsh mwg "smoke"). 

Dud, from Mid.Pers. dût, dûd "smoke;" Av.  dunman- "cloud," duuan- "to  fly;"  cf. Skt. dhvan- "to smoke;" 
Hittite tuhhae- "to prouce smoke;" PIE base *dheu- ""to blow,  reel; smoke, dark." 

smooth 
  ) 	 
) 	 $
    
1) hamvâr (#); 2) hamvâr kardan (#) 
 
Fr.: 1) lisse; 2) lisser    

1) Of a curve, free from bumps or abrupt irregularities.  
2) To modify a sequential set of numerical data by reducing the differences in magnitude between adjacent 
values. 

O.E. smoð "free from roughness, not harsh," of unknown origin. 

Hamvâr "level, equal, an even place or thing," from ham- "same, equally, even; together, with" (Mid.Pers. 
ham-, like L. com- and Gk. syn- with neither of which  it is cognate. O.Pers./Av. ham-, Skt. sam-; also 
O.Pers./Av. hama- "one and the same," Skt. sama-, Gk. homos-; originally identical with PIE numeral 
*sam- "one," from *som-.  The Av. ham- appears in various forms: han- (before gutturals, palatals, dentals) 
and also hem-, hen-) + -vâr simililarity suffix. 

smooth curve 
  )	   	    
xam-e hamvâr 
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Fr.: courbe lisse    

A curve which is free from abrupt fluctuations. 

  smooth;   curve. 

smoothing 
  	    
hamvâreš 
 
Fr.: lissage    

The mathematical process that makes a curve smooth. 

Verbal noun of   smooth. 

smoothing circuit 
  #  	    
narqrâh-e hamvârgar 
 
Fr.: circuit  atténuateur    

A low-pass filter designed to reduce the amplitude of a ripple while freely passing the direct current 
obtained from a rectifier or direct-current generator. Also known as smoothing filter. 

  smoothing;   circuit. 

Snell's law 
  #

    
    
qânun-e Snell 
 
Fr.: loi  de Snell, loi de Descartes    

The relationship between angles of incidence and refraction for a wave incident on an interface between 
two media with different  indices of refraction. The law states that the ratio of the sine of the angle of 
incidence to the sine of the angle of refraction is a constant. Also known as Descartes' law or the law of 
refraction. 

Named after Dutch mathematician Willebrord Snellius (1580-1626), one of the discoverers of the law;  
law. 

snow 
      
barf (#) 
 
Fr.: neige    

Meteo.: A precipitation in the form  of ice crystals that falls from clouds when the air temperature is 
between -12 °C to -16 °C. Snowflakes possess a six-fold symmetry that ultimately derives from the six-
fold symmetry of the ice crystal lattice. Typical  snowflakes fall at a rate of 1-2 m/s. 

O.E. snaw "snow;" cf. O.S., O.H.G. sneo, O.Fris., M.L.G. sne, M.Du. snee, Du. sneeuw, Ger. Schnee, 
O.N. snjor, Goth. snaiws "snow;" PIE base *sneigwh- "to snow, snow;" cf. Mid.Pers. snêx, snêxr "snow;" 
Av. snag- "to snow," snažaiti "snows;" Skt. snih- "wet;" Gk. nipha "snowflake,"  neiphei "snows;" L. nix 
(genitive nivis); O.Ir.  snigid "snows;" Lith.  sniegas; Rus. snieg'. 
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Barf "snow," dialectal vafr  "snow," var, from  Mid.Pers. vafr "snow;"  Av. vafra-  in jaiwi.vafra-  "with  deep 
snow." 

snow line 
  	  ) )-	    
marz-e yax, yax-marz 
 
Fr.: limite  de glace    

In a   protoplanetary disk, the limit  between the regions where water is gaseous and the region where it 
is cold enough for water to become ice. The core accretion theory predicts that  giant planets form just 
outside the snow line where they can accrete enough rock and ice to generate a core. Subsequently the 
core grows into a gas giant like  Jupiter  or   Saturn via the   accretion of hydrogen and helium. The 
snow line location depends on the  luminosity of the central star. For solar system it is about 5 AU, the 
position of Jupiter. Also known as ice line. 

  snow;   line. 

Marz  frontier;  yax  ice. 

snowdrift 
  -
    
barf-rând 
 
Fr.: congère    

A mound or bank of snow deposited as sloping surfaces and peaks, often behind obstacles and 
irregularities, due to eddies in the wind field. 

  snow;   drift. 

Barf-rând "snowdrift,  drfited  snow" from barf   snow + rând "driving,  drfit;  drifted," from  rândan "to 
push, drive, cause to go," causative of raftan "to go, walk, proceed" (present tense stem row-, Mid.Pers. 
raftan, raw-, Proto-Iranian *rab/f-  "to  go; to attack"); barf-e bâd âvard "snow brought by  wind," from 
barf + bâd  wind + âvard, short for  âvardé "brought," p.p. of âvardan "to  bring; to cause, produce" 
(Mid.Pers. âwurtan, âvaritan;  Av. bar- "to bring; to possess," from prefix - + Av./O.Pers. bar- "to bear, 
carry," barere "to bear (infinitive),"  bareri "a female that bears (children), a mother;" Mod.Pers. bordan 
"to carry;" Skt. bharati  "he carries;" Gk. pherein; L. fero  "to carry"). 

snowflake 
  -   
  ~    
golic-e barf, dâne-ye ~ 
 
Fr.: flocon de neige    

An agglomeration of many snow crystals that falls as a unit from a cloud. 

From   snow + flake, from M.E. akin  to O.E. flac- in flacox "flying"   (said of arrows), O.N. flakka "to 
wander," M.Du. vlac "flat,  level," M.H.G.  vlach, Ger. Flocke "flake." 

Golic "snowflake"  in dialectal Lori  and Laki (originally  *geli-ka),  variants Laki  gal "seed (of millet)," 
gella "grape berry," Torbat-Heydariyei gella  "grape berry," golla "ball,  reel," Kurd.  kilole "snowflake," 
Malâyeri gulu "bead," Qâyeni golle "bead," Qasrâni gella, golla  "bead," Tabari glil "bead," Gilaki gudé 
"ball, bowl, tumour,"  literary Pers. golulé, goruk "ball;"  cf. Skt. guda- "ball,  mouthful, lump,  tumour;" Pali 
gula- "ball;"  Gk. gloutos "rump;"  L. glomus "ball,"  globus "globe;" Ger. Kugel; E. clot;  PIE base *gel- "to 
make into a ball;" barf  snow; dâné  grain. 
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society 
  
    
hazâné 
 
Fr.: société    

An organized group of persons associated together for scientific, cultural, or other purposes; e.g. a 
physical society. Related concepts  association (v.) = âhazeš; anjoman ( 
	
);  associate (v.) = 
âhazidan (
). 

M.E., from O.Fr. societe, from L.  societatem (nominative societas), from socius "companion." 

Hazâné, from Av. hacenay- "getting together, association," from verb hac-, hax- "to associate, follow, 
accompany" (haxay-, hašy-, haš- "friend"), hacaiti "follows;"   hac "from, out of;" O.Pers. hac "from" 
(Mid.Pers. hac "from;"  Mod.Pers. az "from"); PIE base *sekw- "to follow;"  cf. Skt. sac- "to be associated 
or united with," sácate "accompanies, follows," sác "with;" Gk.  hepesthai "to follow;"  L. sequi "to 
follow." 

sodium 
  	    
sodiom (#) 
 
Fr.: sodium    

A metallic chemical element; symbol Na (L.  natrium]. Atomic  number 11; atomic weight 22.98977; 
melting point 97.81°C; boiling  point 892.9°C; specific gravity  0.971 at 20°C. It was discovered in 1807 by 
the English chemist Humphry Davy from electrolyosis of  caustic soda (NaOH). 

Sodium, from soda (NaOH). 

soft 
  
	    
narm (#) 
 
Fr.: mou    

General: Delicate in texture, grain, or fiber.  
Not bright or glaring.  
Physics: Of a beam of particles or electromagnetic radiation, having relatively low energy, as opposed to 
  hard.   soft X-rays 

M.E. softe "yielding, gentle, mild;"  O.E. softe "gentle, easy;" cf. O.S. safti, O.H.G. semfti, Ger. sanft, 
M.Du. sachte, Du. zacht. 

Narm "soft; smooth; mild,"  from Mid.Pers. narm "soft;  humble." 

soft gamma repeater (SGR) 
    	  
	    
bâzgaršgar-e gâmmâ-ye narm 
 
Fr.: Répéteur gamma mou    

A member of a small class of objects which emit intense bursts of  gamma rays and  X-rays (>  100 
keV) at irregular intervals. The bursts last for soome 100 milli-seconds. It is conjectured that they are  
magnetars. See also  starquake. 
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 soft;  gamma rays;  repeater. 

soft X-rays 
  %  $  
	    
partowhâ-ye iks-e narm 
 
Fr.: rayons X mous    

X-ray photons with energies between about 0.1 to 10 keV.  hard X-rays. 

 soft;  X-rays. 

software 
  
	    
narm-afzâr (#) 
 
Fr.: logiciel    

A general term used to describe a collection of computer programs, procedures, and documentation that 
perform some tasks on a computer system.  hardware. 

 soft + ware, from M.E., from O.E. waru, from P.Gmc. *waro (cf. Swed. vara, Dan. vare, M.Du. were, 
Du. waar, Ger. Ware "goods"). 

Narm soft + afzâr "instrument, means, tool," from Mid.Pers. afzâr, abzâr, awzâr "instrument, means," 
Proto-Iranian *abi-cra- or *upa-cra-, from cra-, cf. Av. cr- "instrument, device, means" (Mid.Pers. 
câr, cârag "means, remedy;" loaned into Arm. aucar, aucan "instrument, remedy;" Mod.Pers. câré 
"remedy, cure, help"), from kar- "to do, make, build;" krnaoiti "he makes" (Pers. kardan, kard- "to do, 
to make"); cf. Skt. kr- "to do, to make," krnoti "he makes, he does," karoti "he makes, he does," karma 
"act, deed;" PIE base kwer- "to do, to make"). 

soil 
  )$    
xâk (#) 
 
Fr.: terre, sol    

All loose, unconsolidated earth and organic materials above bedrock that support plant growth. 

M.E. soile, O.Fr. soil "piece of ground, place," from L. solium "seat," meaning confused with that of L. 
solum "soil, ground." 

Xâk, from Mid.Pers. xâk "earth, dust." 

sol 
      
sol 
 
Fr.: jour solaire martien    

The solar day on Mars, which has a mean period of 24 hours 39 minutes 35.244 seconds (based on SI 
units), about 2.7% longer than Earth's solar day. The Martian sidereal day, as measured with respect to the 
fixed stars, is 24h 37m 22.663s, as compared with 23h 56m 04.0905s for Earth. 

Sol, from L. sol "sun," cognate with Pers. hur,  Sun. 
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solar 
  )    
xoršidi (#) 
 
Fr.: solaire    

Of or pertaining to the Sun. 

Adjective from  L. sol;   Sun. 

solar activity 
  
  )    
žirandegi-ye xoršid 
 
Fr.: activité  solaire    

The general term for all forms of short-lived phenomena on the Sun, including solar flares, sunspots, 
prominences, etc., indicating that the Sun is an active star. 

  solar;   activity. 

solar antapex 
  -$ )    
pâdcakâd-e xoršidi 
 
Fr.: antiapex solaire    

The apparent direction (in the constellation  Columbia)  away from which the Sun is moving in its  orbit 
around the center of the Galaxy.  solar apex. 

  solar;   antapex. 

solar apex 
  -$  )    
cakâd-e xoršidi 
 
Fr.: apex solaire    

The point on the celestial sphere toward which the Sun is apparently moving relative to the  local 
standard of rest. Its position, in the constellation   Hercules, is approximately RA 18h, dec. +30°, close 
to the star  Vega. The velocity of this  motion is estimated to be about 19.4 km/sec (about 4. AU/year). 
As a result of this motion, stars seem to be converging towards a point in the opposite direction, the  
solar antapex. 

  solar;   apex. 

solar calendar 
  	  )    
gâhšomâr-e xoršidi (#) 
 
Fr.: calendrier  solaire    

A calendar based on the apparent yearly motion of the Sun on the  celestial sphere. The year is usually 
reckoned with respect to the  vernal equinox, approximately for  example in the case of the  
Gregorian calendar and accurately in the case of the  Iranian  calendar. 
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  solar;   calendar. 

solar constant 
    )    
pâypa-ye xoršidi (#) 
 
Fr.: constante solaire    

The quantity of solar energy which falls per unit time per unit area perpendicularly outside the Earth's 
atmosphere at the mean Sun-Earth distance. Its mean value is 1367.7 W m-2 or 1.37 x 106 erg sec-1 cm-2. 
  solar luminosity. 

  solar;   constant. 

solar corona 
  % %  )    
hurtâj, tâj-e xoršid (#) 
 
Fr.: couronne solaire    

The outermost atmosphere of the Sun immediately above the  chromosphere, which can be seen during 
a total solar eclipse. It consists of hot (1-2 × 106 K), extremely tenuous gas (about 10-16 g cm-3) extending 
for millions  of kilometer from  the Sun's surface. 

  solar;   corona. 

solar cycle 
  -)  )    
carx e-ye xoršiidi (#) 
 
Fr.: cycle solaire    

The periodic variation in frequency or number of solar active events (sunspots, prominences, flares, and 
other solar activity) occurring with  an interval of about 11 years. The solar cycle was discovered in 1843 
by Samuel Heinrich Schwabe (1789-1875), a German apothecary and amateur astronomer, who after 17 
years of observations noticed a periodic variation in the average number of sunspots seen from year to 
year on the solar disk. 

  solar;   cycle. 

solar day 
    )    
ruz-e xoršidi (#) 
 
Fr.: jour  solaire    

The length of time between two successive transits of the Sun over the same meridian. 

  solar;   day. 

solar eclipse 
  )% %  )    
xor gereft, gereft-e xoršidi (#) 
 
Fr.: éclipse de soleil    
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An eclipse in which the Earth passes through the shadow cast by the Moon. Solar eclipses only happen 
when the Moon is new and when the Moon lies close to the node of its orbit. 

  solar;   eclipse. 

solar equation 
  	   )    
hamugeš-e xoršidi 
 
Fr.: équation solaire    

In ancient astronomy, the difference between the Sun's mean and actual position. The ancients observed 
that, although the motion of the Sun in the ecliptic is almost uniform, it is subject to a small annual 
variation. 

  solar;   equation. 

solar flare 
    )    
âlâv-e xoršidi 
 
Fr.: éruption  solaire    

An abrupt disturbance on the surface of the Sun in the course of which high energy particles are emitted. 

  solar;   flare. 

solar instrument 
    )    
sâzâl-e xoršidi 
 
Fr.: instrument solaire    

An instrument especially designed for solar observations. 

  solar;   instrument. 

solar longitude 
  
  )    
derežnâ-ye xoršidi 
 
Fr.: longitude  du Soleil    

The ecliptic longitude of the Sun. It varies from 0° (at the vernal equinox) to 360° during the year. By 
Kepler's Second Law, the rate of change of the solar longitude is such that the Earth sweeps out equal 
areas on the ecliptic plane in equal times. 

  solar;   longitude. 

solar luminosity 
  %
  )    
tâbandegi-ye xoršid (#) 
 
Fr.: luminosité solaire    
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The total power emitted by the Sun in the form of photons: 3.90 x 1033 erg sec-1. This is the luminosity 
unit conventionally used to give the luminosities of stars.   solar constant 

  solar;   luminosity. 

solar mass 
  	  )    
jerm-e xoršid (#) 
 
Fr.: masse solaire    

The amount of mass in our Sun, 1.99 x 1033 g, about 330,000 times the Earth's mass. The solar mass is 
also the unit in which the masses of other stars, galaxies, and other large celestial bodies are expressed. 

  solar;   mass. 

solar maximum 
  
  )    
bišine-ye xoršidi 
 
Fr.: maximum solaire    

The month(s) during the 11 year solar cycle when the number of Sunspots reaches a maximum. 

  solar;   maximum. 

solar metallicity 
    )    
felezigi-ye xoršidi 
 
Fr.: métallicité  solaire    

The proportion of the solar matter made up of chemical elements heavier than hydrogen and helium. 

  solar;   metallicity. 

solar minimum 
  $	 
  )    
kamine-ye xoršidi 
 
Fr.: minimum solaire    

The month(s) during the 11 year solar cycle when the number Sunspots is lowest. 

  solar;   minimum. 

solar nebula 
  	*  )    
miq-e xoršidi 
 
Fr.: nébuleuse solaire    

The cloud of interstellar gas and dust from which the Sun and the rest of the solar system initially formed. 

  solar;   nebula. 
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solar neighborhood 
  	  )    
hamsâyegi-ye xoršid 
 
Fr.: voisinage solaire    

That part of the Milky  Way galaxy lying  within some 250 light-years from the Sun. 

  solar;   neighborhood. 

solar neutrino problem 
    
%
  )    
parâse-ye notrinohâ-ye xoršid 
 
Fr.: problème des neutrinos solaires    

A major discrepancy between the flux of neutrinos detected at Earth from the solar core and that predicted 
by current models of solar nuclear fusion and our understanding of neutrinos themselves. The problem, 
lasting from the mid-1960s to about 2002, was a considerably lesser detected number of neutrons 
compared with theoretical predictions. The discrepancy has since been resolved by new understanding of 
neutrino physics, requiring a modification of the Standard Model of particle physics, in particular  neutrino 
oscillation. 

  solar;   neutrino;    problem. 

solar neutrino unit (SNU) 
  $  
%
  )    
yekâ-ye notrinohâ-ye xoršidi 
 
Fr.: unité de neutrinos solaires    

A measure of the flux of neutrinos from the Sun reaching the Earth. 1 SNU is equal to 10-36 solar neutrinos 
captured per target atom per second. 

  solar;   neutrino;    unit. 

solar parallax 
  %  )    
didgašt-e xoršidi 
 
Fr.: parallaxe  solaire    

The angle subtended (8".79) by the equatorial radius of the Earth at a distance of 1 AU. 

  solar;   parallax. 

solar physics 
  $  )    
fizik-e xoršidi 
 
Fr.: physique solaire    

The branch of astrophysics concerned with the study of the physical properties of the Sun based on the 
most detailed observations which can be obtained for a star. 

  solar;   physics. 
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solar power 
  %
  )    
tavân-e xoršidi 
 
Fr.: puissance solaire    

Any power obtained by converting solar radiation into useful power. 

  solar;   power. 

solar probe 
  	
  )    
gomâne-ye xoršidi 
 
Fr.: sonde solaire    

A space probe designed to gather data about the Sun. 

  solar;   probe. 

solar prominence 
  
  )    
zabâne-ye xoršidi 
 
Fr.: protubérances solaires    

A large, arch-shaped filament of hot gas extending outward from the Sun's surface.  prominence. 

  solar;   prominence. 

solar radiation 
  %  )    
tâbeš-e xoršidi 
 
Fr.: rayonnement solaire    

All  the constituents making up the Sun's emission: photons, electrons, protons, neutrinos, and atomic 
nuclei. 

  solar;   radiation. 

solar radiation pressure 
    %  )    
fešâr-e tâbeš xoršid (#) 
 
Fr.: pression du rayonnement solaire    

The   radiation pressure of solar photons, which pushes a comet's dust outward to form a  dust tail. 

  solar;   radiation;    pressure. 

solar rotation 
  -)   )    
carxeš-e xoršid (#) 
 
Fr.: rotation  du Soleil    
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The motion of the Sun around an axis which is roughly perpendicular to the plane of the ecliptic; the Sun's 
rotational axis is tilted by 7.25° from  perpendicular to the ecliptic. It rotates in the counterclockwise 
direction (when viewed from the north), the same direction that the planets rotate (and orbit around the 
Sun). The Sun's rotation is differential, i.e. the period varies with latitude on the Sun. Equatorial regions 
rotate in about 25.6 days. The regions at 60 degrees latitude rotate more slowly, in about 30.9 days. 

  solar;   rotation. 

solar satellite 
  
  )    
bandevâr-e xoršidi 
 
Fr.: satellite  solaire    

A space vehicle designed to orbit about the Sun. 

  solar;   satellite. 

solar spectrum 
  
  ) ~ )    
binâb-e xoršid (#), ~ xoršidi (#) 
 
Fr.: spectre solaire    

The spectrum of the Sun's electromagnetic radiation, consisting of a continuum spectrum marked with 
dark absorption lines. 

  solar;   spectrum. 

solar system 
  	
  )    
râšmân-e xoršidi 
 
Fr.: Système solaire    

The collective name for the Sun and all objects gravitationally bound to it. These objects are the eight 
planets, their 166 known moons, five dwarf planets, and billions of small bodies. The small bodies include 
asteroids, icy Kuiper belt objects, comets, meteoroids, and interplanetary dust. The solar system is roughly 
a sphere with a radius greater than 100,000 AU. Planets, satellites, and all interplanetary material together 
comprise only about 1/750 of the total mass. Geochemical dating methods show that the solar system 
chemically isolated itself from  the rest of the Galaxy (4.7 ± 0.1) × 109 years ago. 

  solar;   system. 

solar telescope 
  %$       ) 
  ~    
teleslop-e xoršidi, durbin-e ~ 
 
Fr.: télescope solaire    

A telescope designed so that heating effects produced by the Sun do not distort the images. 

  solar;   telescope. 

solar time 
  	
  )    
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zamân-e xoršidi (#) 
 
Fr.: temps solaire    

The time based on the rotation of the Earth relative to the Sun.  mean solar time. 

  solar;   time. 

solar tower 
    )    
borj-e xoršidi 
 
Fr.: tour  solaire    

A structure used in solar observations in order to raise the equipment above the atmospheric disturbances 
caused by solar heating of the ground and the radiation of the heat into the atmosphere. 

  solar; tower, from  M.E. tour, earlier tur,  tor, from O.Fr., from  L. turris,  from Gk.  tyrris "tower." 

Borj "tower,"  most probably related to Pers. borz "height, magnitude, greatness," boland "high," bâlâ "up, 
above, high, elevated, height," Laki dialect berg "hill,  mountain;" Mid.Pers. burz "height,"  buland "high;" 
O.Pers. baršan- "height;" Av. barz- "high, mount," barezan- "height;" cf.  Skt. bhrant- "high;"  L. fortis 
"strong" (Fr. and E. force); O.E. burg, burh "castle, fortified  place," from  P.Gmc. *burgs "fortress;" Ger. 
Burg "castle," Goth. baurgs "city,"  E. burg, borough, Fr. bourgeois, bourgeoisie, faubourg; PIE base 
*bhergh- "high;"  borj may have been loaned into Ar. from Mid.Pers.; xoršidi   solar. 

solar velocity 
  %
  ) ~ )    
tondâ-ye xoršid, ~ xoršidi 
 
Fr.: vitesse solaire    

The rate of change of the Sun's position with respect to the local standard of rest towards the  solar 
apex. 

  solar;   velocity. 

solar wind 
    ) ~  )    
bâd-e xoršid, ~ xoršidi 
 
Fr.: vent solaire    

A mass outflow, consisting of protons, electrons, and other subatomic particles, expelled constantly from 
the solar corona at about 500 km per second. The solar mass-loss rate in this phenomenon amounts to 
about 2 x 10-14 solar masses per year, or about 106 tons per second.  stellar wind. 

  solar;   wind. 

solar year 
    )    
sâl-e xoršidi (#) 
 
Fr.: année solaire    
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The period of time required for the Earth to make one complete revolution around the Sun. Solar year is a 
general term for:   tropical year,    vernal equinox year, and  autumnal equinox year, which  have 
different lengths. 

  solar;   year. 

solar-terrestrial phenomena 
    )-	
    
padidehâ-ye xoršidi-zamini 
 
Fr.: phénomènes solaires-terrestres    

Any of the various phenomena observable on the Earth that are caused by the influence of the Sun, such as 
aurora borealis. 

  solar;   terrestrial;    phenomenon. 

solid 
  	    
jâmed (#) 
 
Fr.: solide    

1) A three-dimensional figure, having length, breadth, and thickness; a figure occupying space or having a 
measurable volume.  
2) One of the four main states of matter, in which the substance molecules vibrate about fixed positions. 
Unlike a gas or liquid, a solid has a fixed shape, and unlike a gas, a solid has a fixed volume. 

M.E., from O.Fr. solide "firm,  dense, compact," from L. solidus "firm,  whole, entire,"  from PIE base *sol- 
"whole;" cf.  Mod.Pers. har "every, all, each, any"); O.Pers. haruva- "whole, all together;" Av.  hauruua- 
"whole, at all, undamaged;" Skt. sárva- "whole, all, every, undivided;"  Gk. holos "whole, complete;"  L. 
salvus "whole, safe, healthy," sollus "whole, entire, unbroken." 

Jâmed, from Ar. jâmid "solid,  rigid, stiff;  concrete." 

solid angle 
    4 ~ 	    
zâviye-ye fazâyi, ~ jâmed 
 
Fr.: angle solide    

The figure formed by three or more planes meeting at a common point or formed at the vertex of a cone. 
The solid angle completely surrounding a point is 4Q steradian.  steradian. 

  solid;   angle. 

Zâviyé  angle; fazâyi "of or relating to space,"   space; jâmed solid. 

solid state 
  3%  	    
hâlat-e jâmed (#) 
 
Fr.: état solide    

In electronics, based on or consisting chiefly or exclusively of semiconducting materials, components, and 
related devices. 
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  solid;   state. 

solid state physics 
  $  3%  	    
fizik-e hâlat-e jâmed 
 
Fr.: physique de l'état solide    

The branch of condensed matter physics concerned with the study of rigid matter or solids in terms of 
their constituent particles (electrons and nuclei). The bulk of solid-state physics theory and research is 
focused on the electromagnetic, thermodynamic, and structural properties of crystalline solids. 

  solid state;   physics. 

soliton 
  %
    
soliton 
 
Fr.: soliton    

Math., Physics: A solution of a certain type of partial differential  equation that represents a solitary wave. 
A soliton is a self-reinforcing  wave that maintains its shape while it travels at constant speed. Solitons are 
caused by a cancellation of nonlinear and dispersive effects in the medium. 

From solit(ary) +    -on. 

solstice 
  )%
    
xoristân (#) 
 
Fr.: solstice    

Either of the two points on the ecliptic at which the apparent longitude of the Sun is 90° or 270°. Also the 
time at which the Sun is at either point. 

M.E., from O.Fr. solstice, from  L. solstitium "point  at which the sun seems to stand still," from sol sun, 
cognate with Pers. xor, xoršid, hur, as below, + p.p. stem of sistere "to come to a stop, make stand still," 
akin to Pers. istâdan "to stand," as below. 

Xoristân, is composed of two components. The first one xor "sun," variant hur; Mid.Pers. xwar "sun;" Av. 
h	-, hvar-  "sun;" cf. Skt. surya-, Gk. helios, L.  sol, cognate with E. sun, as above; PIE base *sawel- "sun." 
The second component istân "standing," from istâdan "to stand;" Mid.Pers. êstâtan; O.Pers./Av. sta- "to 
stand, stand still; set;" Av. hištaiti;  cf. Skt. sth- "to stand;" Gk. histemi "put, place, weigh," stasis "a 
standing still;" L.  stare "to stand;" Lith. statau "place;"  Goth. standan; PIE base *sta- "to stand." 

solsticial colure 
  $	  )%
    
koldom-e xoristâni 
 
Fr.: colure de solstice    

The great circle of the celestial sphere which passes through the poles of the celestial equator and the 
solstice points.  equinoctial  colure. 

Solsticial, adj. of   solstice;   colure. 
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solsticial points 
  
#"  )%
    
noqtehâ-ye xoristâni 
 
Fr.: points solsticiaux    

The two points of the ecliptic the most distant from the equator. 

Solsticial, adj. of   solstice;   point. 

soluble 
  
    
luyidani 
 
Fr.: soluble    

Chem.: Capable of being dissolved . 

M.E., from M.Fr.  soluble, from L.L.  solubilis "that  may be loosened or dissolved," from stem of L. solvere 
"loosen, dissolve,"   solve (v.). 

Luyidani, from luyidan   solve (v.) + -i  -able. 

solute 
      
luyidé 
 
Fr.: soluté    

Chem.: A substance which is dissolved in a solvent to form a solution. 

From L. solutus, p.p. of solvere "to loosen, dissolve,"   solve (v.). 

P.p. of luyidan  solve (v.). 

solution 
      
luyeš 
 
Fr.: solution    

The act of solving a problem, question. The state of being solved.  
Math.: The process of determining the answer to a problem. The answer itself.  
Chem.: The process by which a gas, liquid, or solid is dispersed homogeneously in a gas, liquid, or solid 
without chemical change. a homogeneous, molecular mixture of two or more substances. 

Verbal noun of   solve (v.). 

solvation 
      
luyé 
 
Fr.: solvation    

Any of a class of chemical reactions in which solute and solvent molecules combine. 
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From solv(ent),   solvent + -ation. 

Luyé, from luy- the stem of luyidé  solute and luyandé solvent + -é nuance suffix. 

solve (v.) 
  
    
luyidan 
 
Fr.: 1) résoudre; 2) dissoudre    

1) To find an answer or solution to; clear up; explain. related concept:  dissolve (v.).  
2) To make a solution of, as by mixing with liquid. 

M.E. solven, from L. solvere "to loosen, dissolve, untie," from  PIE *se-lu-, from  reflexive pronoun *swe- 
+ base *leu- "to loosen, divide, cut apart;" cf. Gk. lyein "to  loosen, release, untie," O.E. -leosan "to lose," 
leas "loose;" E. lose, loose and Ger. los derive from this root. 

Luyidan, infinitive  from  stem lu(y)-, from lu, variant of  Mod.Pers. las "loose," lâ "slit, cut,"  luš "torn," lok 
"torn, piece," lâc "open, wide open;" lu, lunoti  "to cut, sever, mow, pluck, tear asunder, destroy," lava 
"cutting, plucking;  what is cut; fragment, piece; Gk. lyein "to loosen, release, untie," as above. PIE *leu- 
"to loosen, divide, cut apart". 

solvent 
  
    
luyandé 
 
Fr.: solvant    

Substance having the power of dissolving other substances in it. 

Agent noun of   solve (v.). 

sonde 
  	
    
gomâné 
 
Fr.: sonde    

A rocket or balloon carrying instruments to probe conditions in the upper atmosphere. 

From Fr. sonde "ounding line; plumb line." 

Gomâné "a shaft sunk in order to ascertain the depth of the water when making a subterraneous canal," 
from Proto-Iranian *vi-m-, from vi-  "apart, away from, out" (cf.  Av. vi-;  O.Pers. viy- "apart, away;" Skt. 
vi- "apart, asunder, away, out;" L. vitare "to avoid, turn aside") + m- "to measure" (cf. O.Pers./Av. m(y)- 
"to measure;" Mod.Pers. mâ/mun/mân "measure," as in Pers. terms âzmâ- "to test;" pirâmun "perimeter," 
âzmun "test, trial," peymân "measuring, agreement," peymâné "a measure; a cup, bowl;" PIE base *me- 
"to measure;" cf. Skt. mati "measures," matra- "measure;" Gk. metron "measure;" L. metrum). 

sonic boom 
  *   &    
qariv-e sedâ (#) 
 
Fr.: bang sonique    

A noise caused by a shock wave that emanates from an object traveling at or above the speed of sound. 
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Sonic, from L. sonus sound; boom, M.E. bombon, bummyn "to buzz;" cf. Du. bommen, Ger. bummen, 
word made by sound imitation. 

Qariv "shout, clamour, cry;"  sedâ sound. 

sorb (v.) 
  	
    
šamidan 
 
Fr.:    

To gather on a surface either by absorption, adsorption, or a combination of the two processes. 

Verb, from sorption, extracted from    absorption  adsorption, from  L. sorbere "suck in," from  PIE 
base *srebh- "to suck, absorb" (cf. Arm. arbi "I  drank;" Gk. rhopheo "to  gulp down;" Lith.  srebiu "to 
drink greedily"). 

Šamidan, from šam, variant of šâm, as in âšâm, âšâmidan "to drink, to sip;" Av. šam- "to drink, sip, 
swallow;" Skt. cam, camati "to  sip, dirink, lick  up, absorb." 

sorption 
  	    
šameš 
 
Fr.: sorption    

The process of sorbing. The state of being sorbed.  absorption;  adsorption. 

Verbal noun of   sorb (v.) 

Sothic period 
    %%    
dowre-ye Tištari 
 
Fr.: période sothique    

The interval after which the heliacal rising of the star Sirius occurs at the same time of the year. It is a 
period of 1,460 Sothic years. 

From Fr. sothique, from Gk. Sothis, an Egyptian name of Sirius;  period. 

Tištari, of or pertaining  to Tištar  serius; dowré  period. 

Sothic year 
    %%    
sâl-e Tištari 
 
Fr.: année sothique    

The Egyptian year of 365 days and 6 hours, as distinguished from them Egyptian vague year, which 
contained 365 days. 

From Fr. sothique, from Gk. Sothis, an Egyptian name of Sirius;  year. 

Tištari, of or pertaining  to Tištar  serius; sâl  year. 
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sound 
  &    
sedâ (#) 
 
Fr.: son    

A physiological sensation received by the ear. It is caused by a vibrating source and transmitted as a 
longitudinal pressure wave motion through a material medium such as air. 

M.E. soun; O.Fr. son, from L. sonus "sound," sonare "to sound;" from PIE base *swen- "to sound;" cf. 
Skt. svana- "sound," svan- "to sound," svanati "it sounds;" O.E. geswin "music, song," swinsian "to sing;" 
O.N. svanr, O.E. swan "swan." 

Sedâ "sound," most probably a Pers. term, since it exists also in Indo-Aryan languages: Skt. (late Vedic): 
sabda "articulate sound, noise," Pali and Prakriti: sadda "sound, noise," Sindhi: sadu, sado "shout, call," 
Gujrâti sad "call, voice, echo," Marathi:  sad "shouting to," Konkani sad "sound," Sinhali:  sada "sound." 
Therefore, sadâ in Ar. "reverbrating noise, echo" maybe a loan from Pers., or a coincidence. Note that for 
the author of the classical Pers. dictionary Borhân-e Qâte' (India, 1652 A.D.), the Ar. term is a loanword 
from Pers. 

sound barrier 
    & *  ~    
divâr-e sedâ, varqe-ye ~ 
 
Fr.: mur du son    

A sharp increase in aerodynamic drag that occurs as the speed of an aircraft approaches the speed of 
sound. Also called sonic barrier. 

  sound;   barrier. 

sounding 
  	

    
gomâné-zani 
 
Fr.: sondage, radiosondage    

1) In geophysics, any penetration of the natural environment for scientific observation.  
2) In meteorology, a free, unmanned balloon carrying instruments aloft to make atmospheric 
measurements, esp. a radiosonde balloon.  
3) The measurement of the depth of water beneath a vessel. 

From Fr. sonder,  sonde. 

From gomâné sonde + zani verbal noun of zadan "to do; to strike, beat; to play an instrument" 
(Mid.Pers. zatan, žatan; O.Pers./Av. jan-, gan- "to strike, hit, smite, kill"  (jantar-  "smiter");  cf. Skt. han- 
"to strike, beat" (hantar- "smiter,  killer");  Gk. theinein "to strike;"  L. fendere "to strike, push;" Gmc. 
*gundjo "war, battle;"  PIE *gwhen- "to strike, kill"). 

sounding balloon 
  
  	

    
bâlon-e gamâne-zani 
 
Fr.: ballon-sonde    
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A small, free balloon sent into the upper atmosphere to measure, record, and transmit meteorological 
reports to a ground station. 

  sounding;   balloon. 

source 
  )
    
xan 
 
Fr.: source    

General: Any thing or place from  which something comes, arises, or is obtained.  
Physics: A point, line, or area in space from which the lines of force in a vector field originate.  
Electricity:  Any active component, battery, or generator that supplies energy.  
Thermodynamics: Any body, device, or system that provides energy. 

M.E., from O.Fr. sourse "a rising, beginning, fountainhead of a river or stream," from p.p. of  sourdre "to 
rise, spring up," from L. surgere "to rise,"    surge. 

Xan "source," variant xân (Gilaki xoni, Tabari xoni,Laki  kyani, Tâleši xâni, xoni,);  Mid.Pers. xân, xânig 
"source, spring," Av. xâ-, xan- "source, fountain, spring," xayana- "belonging  to a spring;" cf. Khotanese 
khâhâ- "spring, fountain;" Skt. khâ'- "spring,  source." 

source function 
  $  )
    
karyâ-ye xan 
 
Fr.: fonction  source    

For a radiating material, the ratio of emissivity to opacity. 

  source;   function. 

south 
  %    
daštar 
 
Fr.: Sud    

The cardinal point which is opposite to north. It is also the direction of the Sun at local noon (in the 
northern hemisphere). 

M.E. suth(e), south(e), from O.E. suth "southward, in the south;" cf. O.S., O.Fris. suth "southward, in the 
south," M.Du. suut), O.H.G. sund, perhaps related to base of *sunnon "sun," with sense of "the region of 
the sun." 

Note: South is related to right since it is to the right when one faces the rising Sun. This occurs in, for 
example, in Av., Skt., and O.Ir., as below.  
 
Daštar, from Mid.Pers. dašn "right  hand; Av. dašina- "right;  south;" Ossetic dæsni "skillful, dexterous;" 
cf. Skt. dáksina- "right; southern;" Gk. dexios (<*deks-i-uo-)  "right,"  dexiteros "located on the right side;" 
L. dexter "right;"  Goth. taihswo "right hand;" O.Ir.  dess "on the right hand, southern;" PIE base *deks- 
"right."  The second element -tar direction suffix, as in Mid.Pers. ošastar "east" (Av. ušastara- "easthern"), 
dôšastar "west" (Av. daôšatara-, daôšastara- "western"), abâxtar  "north" (Av.  apxtara- "northern"), 
Mod.Pers. bâxtar  west. 
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south pole 
  #"   %    
qotb-e daštar 
 
Fr.: pôle Sud    

An imaginary point in  the southern hemisphere representing the intersection of the Earth's rotation axis 
with the globe or with the celestial sphere. 

  south;   pole. 

southern 
  %    
daštari 
 
Fr.: du Sud, méridional    

Of or pertaining to the south. 

M.E., O.E. suðerne, from suð,   south, + -erne, suffix denoting direction. 

Daštari, relating to daštar   south. 

Southern Cross 
  -  %    
calipâ-ye daštari 
 
Fr.: Croix  du Sud    

Popular name for the constellationn  Crux. Its four  brightest stars form a distinctive cross shape. 

  southern;   Crux. 

southing 
    %-    
gozar-e daštar-su 
 
Fr.:    

The transit of a celestial object, especially the Sun, across the meridian due south of the observer. 

Verbal noun frol   south (v.). 

Gozar-e daštar-su, literally "passage southwards," from gozar passage; daštar  south; su direction. 

space 
  4    
fazâ (#) 
 
Fr.: espace    

1) Physics: That part of the boundless four dimensional continuum in which matter can be physically 
extended.  
2) Astro.: That part of the Universe which lies beyond the Earth's atmosphere and in which the density of 
matter is low. Also known as outer space. 
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M.E., from O.Fr. espace, from L. spatium "room, area, distance, stretch of time," of unknown origin. 

Fazâ, loan from Ar. 

space charge 
    4    
bâr-e fazâyi (#) 
 
Fr.: charge d'espace    

Electricity:  An electric charge belonging to a cloud of electrons lying between a cathode and plate within 
an electric tube.  
Geophysics: An excess of either negatively or positively charged ions in a layer of the atmosphere, giving 
that layer either a negative or positive charge. 

  space;  charge. 

space debris 
  %  4    
tifâl-e fazâyi 
 
Fr.: débris spatial    

Mand-made objects in orbit around the Earth that no longer serve any useful purpose. The estimated 
number of debris include about 22,000 tractable objects larger than 10 cm in all orbits, of which 2,200 are 
dead satellites and last stages of the rocket that put them in orbit. There are also left-overs from spacecraft 
and mission operations, such as bolts, lens caps, clamp bands, auxiliary motors, etc. The debris presents a 
threat because of their high speeds, which ranges batween 15 and 20 km/sec. Also called space junk, 
space waste, orbital debris. 

  space;  debris. 

space flight 
    4    
parvâz-e fazâyi 
 
Fr.: vol spatial    

A travel outside the Earth by manned or unmanned vehicle requiring space technology. 

  space;  flight. 

space group 
    4    
goruh-e fazâyi 
 
Fr.: groupe d'espace    

Set of operations (rotation about an axis, reflection across a plane, translation, or combination of these) 
which when carried out on a periodic arrangement of points in space brings the system of points to self-
coincidence. 

The word group comes from the mathamatical notion of a group. 

space mission 
  
   4    
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gosilân-e fazâyi 
 
Fr.: mission spatiale    

A manned or unmanned space flight outside the Earth's atmosphere. 

  space; mission, from L. missionem (nominative missio) "act of sending," from mittere "to send," of 
unknown origin. 

Gosilân, from gosil, variant gosi "sending away, dismission;" Mid.Pers.  wisé "to despatch" (Parthian 
Mid.Pers. wsys- "to despatch;" Buddhist Mid.Pers. wsydy "to despatch;" Sogdian 'ns'yd- "to exhort"), from 
Proto-Iranian *vi-sid-  "to despatch, send off," from prefix vi-  "apart, away, out," + *sid- "to  call" + -ân 
nuance suffix; fazâyi adj. of fazâ  space. 

space motion 
  
   4    
jonbeš-e fazâyi 
 
Fr.: mouvement spatial    

The velocity and direction of motion  of a star or celestial object with respect to the Local Standard of 
Rest. Same as  peculiar velocity. 

  space;  motion. 

space probe 
  	
  4    
gomâne-ye fazâyi 
 
Fr.: sonde spatiale    

A spacecraft carrying instruments intended for use in exploration of the physical properties of outer space 
or celestial bodies other than Earth. 

  space;  probe. 

space shuttle 
  
$    4    
nâvak-e fazâyi 
 
Fr.: navette spatiale    

A reusable space vehicle designed to travel between the Earth and an orbiting space station for specific 
missions (carrying a crew and a cargo deploying and retrieving satellites) and then to return. 

  space; M.E. shotil (n.); O.E. scytel "a dart, arrow;" cf. O.N.  skutill "harpoon;"  akin to shut, shoot. 

Râvâyand, literally "that goes and comes," contraction of rav(andé) "goer," from raftan "to  go" + âyand(é) 
"comer," from âmadan "to come. 

space station 
  %  4    
istgâh-e fazâyi 
 
Fr.: station spatiale    
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A large satellite equipped to support a human crew and designed to remain in orbit around Earth for an 
extended period and be used for a variety of purposes (conducting research, repairing satellites, 
performing other space-related activities). 

  space;  station. 

space technology 
  %
$
      4 
  ~    
tašnikšenâsi-ye fazâyi, fanâvari-ye ~ 
 
Fr.: technologie spatiale    

The systematic application of science, technology, and engineering to the exploration and utilization of 
outer space. 

  space;  technology. 

space velocity 
  %
  4    
tondâ-ye fazây 
 
Fr.: vitesse spatiale    

The velocity of a star relative to the Sun. 

  space;  velocity. 

space-time 
  4-	
    
fazâ-zamân (#) 
 
Fr.: espace-temps    

In physics, the four-dimensional continuum, having three spatial coordinates and one temporal coordinate, 
in which any event or physical object is located. 

  space;  time. 

space-time diagram 
  
	   4-	
    
nemudâr-e fazâ-zamân (#) 
 
Fr.: diagramme espace-temps    

A simple way of representing the   space-time continuum, usually including time and only one spatial 
dimension. The curve of a particle's equation of motion on a space-time diagram is called a  world line. 

  space;  time;    diagram. 

spacecraft 
  4
    
fazânâv (#) 
 
Fr.: vaisseau spatial    
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A vehicle designed to travel or operate, with or without a crew, in a controlled flight  pattern in space 
beyond the Earth's atmosphere or in orbit around the Earth. Also called spaceship. 

  space; craft "power, strength; trade," from M.E., from  O.E. cræft "strength, skill;"  cf. Ger. Kraft, D. 
kracht, O.N. kraptr. The "ship"  meaning comes from the expression "vessel of small craft (trade)." 

Fazânâv, literally "space ship," from fazâ  space + nâv "ship;" O.Pers./Av. *nv-, O.Pers. nviy- 
"fleet;" cf.  Skt. nau-, nava- "ship, boat;" Gk. naus "ship;" L.  nauticus "pertaining to ships or sailors." 

spall 
  ) % 
) %
    
1) terišé; 2) terišidan 
 
Fr.: 1) éclat;  2) cliver    

1) A chip or splinter.  
2) To break up into small chips, flakes, or splinters, or to cause to break off in flakes. 

M.E. spalle "a chip," verb spald "to  split," from  M.L.G. spalden, cognate with O.H.G. spaltan "to  split." 

Terišé "a chip," from tarâšidan "to  cut, hew; scape; shave;" Mid.Pers. tâšitan "to cut, cleave; create by 
putting together different elements;" Av. taš- "to cut off,  fashion, shape, create," taša- "axe" (Mod.Pers. 
taš, tišé "axe"), tašan- "creator;" cf. Skt. taks- "to fom by cutting,  tool, hammer, form," taksan- "wood-
cutter, caprenter;" Gk. tekton "carpenter," tekhne "art, skill, craft, method, system;" L. textere "to weave;" 
PIE *teks- "to fashion." 

spallation 
  %    
tarišeš 
 
Fr.: spallation    

A nuclear reaction in which a high energy particle that collides with a nucleus causes the target to eject 
several particles, thus changing both its mass number and its atomic number. 

From   spall + -ation. 

Verbal noun from terišidan   spall. 

span 
      
bâzé (#) 
 
Fr.: envergure    

Aeronautics: The distance between the wing tips of an airplane.  
Math.: The smallest subspace of a vector space that contains a given element or set of elements. 

M.E. spanne, sponne, spayn; O.E. span(n), spon(n) "distance between the thumb and little finger of an 
extended hand;" cf. Ger. Spanne, Du. span. 

Bâzé "extension of both arms when streched out," related to bâzu "arm" (Mid.Pers. bâzûk "arm;" Av. 
bzu- "arm;" cf. Skt. bhu- "arm, forearm;" Gk. pechys "forearm, arm, ell;" O.H.G. buog "shoulder;" Ger. 
Bug "shoulder;" Du. boeg; O.E. bôg, bôh "shoulder, bough;" E. bough " a branch of a tree;" PIE *bhaghu- 
"arm"); from  Av. vbzu- "fathom, measure of the outstretched arms." 
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spark 
  ) #    
axgar (#), jaraqé (#) 
 
Fr.: étincelle    

Visible disruptive  discharge of electricity between two places at opposite high potential. It is preceded by 
ionization of the path. 

M.E., from O.E. spearca; cf. M.L.G.  sparke, M.Du. spranke. 

Laki âger "fire  accompanied by flame," Lori azgel daaneh-ye aatash-e sorx shodeh va godaaxteh Kurd. 
agir "fire"  Gilaki  val "prominence, flame" Tâleši  kel "blazing flame" standard Pers. gorr Laki gorron 
"flame;" jaraqé,  probably word made by sound imitation. 

spark spectrum 
   bj  >W_~ #    
binâb-e axgar, ~ jaraqé 
 
Fr.: spectre d'étincelle    

The emission spectrum produced through a gas or vapor as a result of a high-voltage discharge between 
metallic electrodes. 

  spark;   spectrum. 

spatial coherence 
  	    4    
hamdusi-ye fazâyi 
 
Fr.: cohérence spatiale    

In a wave train, a correlation between the phases of waves at points separated in space at a given time. 

  spatial;   coherence. 

spatial resolution 
     4    
vâgošud-e fazâyi 
 
Fr.: résolution  spatiale    

The smallest detail that can be seen in an image. 

  spatial;   resolution. 

Spörer law 
  #

        
qânun-e Spörer 
 
Fr.: loi  de Spörer    

The empirical law that predicts the variation of sunspot latitudes during a solar cycle. At the start of a 
sunspot cycle, sunspots tend to appear around 30° to 45° latitude on the Sun's surface. As the cycle 
progresses, they appear at lower and lower latitudes, until 5° to 10°, at the end of the cycle. This tendency 
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is revealed on a butterfly diagram. Although named after Gustav Spörer, the "law" was first discovered by 
Richard Carrington. 

  Spörer minimum;   law. 

Spörer minimum 
  $	 
      
kamine-ye Spörer 
 
Fr.: minimum de Spörer    

A period of low  solar activity that lasted from about A.D. 1420 to 1570. It occurred before sunspots had 
been studied, and was discovered by analysis of the proportion of carbon-14 in tree rings, which is 
strongly correlated with solar activity. 

Named for the German astronomer Gustav Spörer (1822-1895);  minimum. 

special 
      
vižé (#) 
 
Fr.: spécial, particulier    

Of a distinct or particular kind  or character; having a specific or particular function, purpose. 

M.E., from O.Fr. especial, from L.  specialis "individual,  particular," from    species "appearance, kind, 
sort." 

Vižé, from Mid.Pers. apcak "pure, sacred," from *apa-vcak "set apart," from prefix apa- + vcak, from 
vxtan (Mod.Pers. bixtan) "to detach, separate, sift, remove," Av. vak- "to select, sort out, sift," pr. vaca-
, Skt. vic-, vinakti "to sift,  winnow,  separate; to inquire." 

special relativity 
  
      
bâzanigi-ye vižé 
 
Fr.: relativité  restreinte    

The theory formulated by A. Einstein in 1905, which  is based on the following two principles: 1) The laws 
of physical phenomena are the same when studied in terms of two reference systems moving at a constant 
velocity relative to each other. 2) The velocity of light  in free space is the same for all observers and is 
independent of the relative velocity of the source of light and the observer. The term "special theory of 
relativity"  refers to the restriction in the first postulate to reference systems moving at a constant velocity 
relative to each other. 

  special;   relativity. 

species 
  
.   
.    
now', now'hâ 
 
Fr.: espèce    

1) Biology: A group of  organisms of common ancestry that that resemble one another and are able to 
reproduce only among themselves.  
2) Chem.: A specific kind of molecule, atom, or ion. 
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From L. species "kind, sort," originally  "appearance, sight, a seeing," related to specere "to look at, to see, 
behold,"   -scope. 

Now', loan from Ar. nau'. 

specific humidity 
  
	       
nam-e vižé 
 
Fr.: humidité spécifique    

The dimensionless ratio of the mass of water vapor to the total mass in a particular volume.  humidity 

  specific;   humidity. 

specific charge 
        
bâr-e vižé 
 
Fr.: charge spécifique    

The electric charge to mass ratio of an elementary particle. 

  specific;   charge. 

specific density 
  -      
cagâli-ye vižé 
 
Fr.: densité spécifique    

Same as  relative density. 

  specific;   density. 

specific gravity 
  
      
gerâni-ye vižé 
 
Fr.: gravité  spécifique    

The ratio of the density of a substance at the temperature under consideration to the density of water at the 
temperature of its maximum density (4 °C). 

  specific;   gravity. 

specific heat 
  	      
garmâ-ye vižé 
 
Fr.: chaleur spécifique    

The amount of heat per unit mass required to raise the temperature of a substance by one degree Celsius. 
The specific heat of water is 1 calorie/gram °C = 4.186 joule/gram °C which is higher than any other 
common substance. For gases there are two specific heats, at constant pressure and at constant volume. 
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  specific;   heat. 

specific intensity 
  %
      
dartanuyi-e vižé 
 
Fr.: intensité spécifique    

A measure of the amount of light received per unit solid angle per unit time per unit area normally from an 
element of surface. 

  specific;   intensity. 

specimen 
  
	 
    
nemuné (#) 
 
Fr.: specimen    

A part or an individual taken as exemplifying a whole mass or number; a typical animal, plant, mineral, 
part, etc.  sample. 

From L. specimen "mark, example, indication, sign, evidence," from speci- stem of specere "to look at," 
  -scope, + -men noun suffix denoting result or means. 

Nemuné, from nemudan "to show;" Mid.Pers. nim	dan, nimây- "to  show," from O.Pers./Av. ni- "down; 
into" (Skt. ni "down,"  nitaram  "downward," Gk. neiothen "from  below," cf.  E. nether, O.E. niþera, 
neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz, Du. neder, Ger. nieder; PIE *ni- 
"down, below") +  my- "to measure;" cf. Skt. mati "measures," matra- "measure;" Gk. metron "measure;" 
L. metrum; PIE base *me- "to measure." 

speckle 
  >C!m    
pakâl 
 
Fr.: tavelure    

The pattern produced by a short-exposure image of a point source, such as a star, when the wave front is 
torn apart under the effect of the atmospheric turbulence. Speckles change very rapidly with time as a 
function of the atmospheric turbulence.  speckle lifetime. Long exposure images of these changing 
speckle patterns result in a blurred image of the star, called a  seeing disk.  Fried parameter. 

Speckle "a speck or small spot, as a natural dot of color on skin, plumage, or foliage," from M.E.speck 
(from O.E. specca "small spot, stain," of unknown origin;  probably related to Du. speckel "speck, 
speckle") + -le a noun suffix having originally  a diminutive  meaning. 

Pakâl, from pak "spot" (Lâri,  Gerâši), pašy "mingled, confused" (Tâleši), probably related to pisé 
"dappled, variegated," pis, pisi "leprosy," neveštan "to write," pišé "profession,"   professional 
astronomer; Mid.Pers. parš "speckled, spotted," psdan "to color, adorn," psit "adorned;" O.Pers. pais- 
"to adorn, cut, engrave;" Av. pas- "to paint, adorn," pasa- "adornment;" cf. Skt. pe- "to adorn, hew out, 
decorate," piáti "adorns; cuts;" Gk. poikilos "multicolored;" L.  pingit "embroiders, paints;" O.C.S. pisati 
"to write;"  O.H.G. fh "multicolored;" Lith.  pišti "to draw, adorn;" PIE base *peik- "colored, speckled." 

speckle interferometry 
  


   >C!m    
andarzaneš-sanji-ye pakâl 
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Fr.: interférométrie  des tavelures    

A technique for generating a clear composite image of a celestial object blurred by atmospheric turbulence 
in which a large number of short-exposure photographs are mathematically correlated by a computer. By 
comparing the behavior of the speckles in a series of images it is possible to approach the theoretical 
resolution of the telescope. 

  speckle;  interferometry. 

speckle lifetime 
  .	   >C!m    
omr-e pakâl 
 
Fr.: durée de vie de tavelures    

The timescale on which a stellar image changes significantly due to atmospheric turbulence. It is 
proportional to the ratio r0/v, where r0 is the  Fried parameter and Uv the standard deviation of the 
distribution of wind  velocities weighted by the turbulence structure coefficient. Typical  lifetimes in the 
visible range from about 3 to 30 millseconds. 

  speckle;  life;    time. 

Omr "life-time;"  from  Ar. 'umr;  pakâl  speckle. 

spectral classification 
  
  
    
radebandi-ye binâbi 
 
Fr.: classification  spectrale    

A system that assigns a spectral type to a star according to charactersitics of their spectra. The most 
common scheme is called the MK system, after astronomers Morgan and Keenan who initiated the system 
in 1943. The basic framework of the MK system is that each star is classified using a letter to indicate its 
color or temperature, a number from 0 to 9 to further subdivide the temperature scale, and a roman 
numeral to describe its luminosity class. The letter sequence in order of descending temperature, or from 
blue to red, is O-B-A-F-G-K-M.  Further classes have also been devised outside the traditional MK 
sequence, for example to describe cool brown dwarfs (classes L and T).The luminosity classes go from I 
(supergiant) to V (dwarf). The Sun has spectral type G2V. 

  spectral;   classification. 

spectral energy distribution (SED) 
    $  
    
vâbâžeš-e kâruž-e binâbi 
 
Fr.: distribution  de l'énergie spectrale    

A plot showing the energy emitted by a source as a function of the radiation wavelength or frequency. It is 
used in many branches of astronomy to characterize astronomical sources, in particular mainly in  near 
infrared and   middle infrared  to study   protostars or   young stellar objects. The SED of these 
objects is divided in four classes.  
Class 0 in which the SED represents a very embedded protostar, where the mass of the central core is 
small in comparison to the mass of the  accreting envelope. The SED is characterized by the  
blackbody radiation of the envelope and peaks at  submillimeter wavelengths.  
Class I objects possess a SED that peaks in the  far infrared and is characterized by a weak contribution 
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of the blackbody of the central protostar (detected in near infrared) and the emission of a thick disk and 
dense envelope. These objects have less mass in the envelope and more massive central cores with respect 
to Class 0.  
Class II objects are the  classical T Tauri stars with  a SED due to the emission of a thin disk and the 
central star. They have accumulated most of their final mass and have dispersed almost completely their 
circumstellar envelope.  
Finally, Class III  objects have pure photospheric spectra. Their SED is peaked in the optical and is well 
approximated by a blackbody emission with a faint   infrared excess due to the presence of a residual 
optically thin disk  that may be the origin of   planetesimals.  
This classification scheme can be made more quantitative by defining a spectral index. 

  spectral;   energy;   distribution. 

spectral feature 
  
  
 ~ 
    
ârang-e binâb, ~ binâbi 
 
Fr.: motif  spectral    

An emission or absorption mark in the spectrum of an astronomical object, of known or unknown origin, 
usually with complex structure. 

  spectral;   feature. 

spectral index 
  
  
    
dišan-e binâbi 
 
Fr.: indice spectral    

In radio astronomy, the exponent of the frequency on which depends the intensity of the continuum 
emission. The intensity of a rdio source usually varies exponentially. The exponent typically takes positive 
values from 0 to 2 for thermal emission, while non-thermal emission, such as synchrotron radiation, leads 
to negative values of the spectral index ranging from about -0.5 to -1.5. 

  spectral;   index. 

spectral line 
  ^rj  
    
xatt-e binâbi 
 
Fr.: raie  spectrale    

A dark or bright line  in an otherwise uniform and continuous spectrum, resulting from an excess or 
deficiency of photons in a narrow wavelength range, compared with the nearby wavelengths. 

  spectral;   line. 

spectral range 
  %  
    
gostare-ye binâbi 
 
Fr.: domain spectral    

The observable spectral range provided by a spectroscope, as determined by the grating dispersion, camera 
focal length, and dtector size. 
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  spectral;   range. 

spectral region 
  
3  
    
nâhiye-ye binâbi 
 
Fr.: région  spectrale    

An extent of wavelengths into which the electromagnetic spectrum is divided; e.g. infrared or ultraviolet 
region. 

  spectral;   region. 

spectral resolution 
     
 ~ 
    
vâgošud-e binâb, ~ binâbi 
 
Fr.: résolution  spectrale    

The capacity of a spectrograph to separate two adjacent spectral lines. The theoretical spectral resolution 
depends on the grating dispersion, grating position, pixel size, collimator and camera focal length, and the 
entrance slit-width. 

  spectral;   resolution. 

spectral response 
  )    
    
pâsox-e binâbi 
 
Fr.: réponse spectrale    

Domain of the electromagnetic spectrum over which a detector is sensitive. Same as spectral sensitivity. 

  spectral;   response. 

spectral series 
      
    
seri-ye binâbi 
 
Fr.: série spectrale    

Spectral lines or group of lines occurring in sequence. 

  spectral;   series. 

spectral type 
  
   
    
gune-ye binâbi 
 
Fr.: type spectral    

The different groups into which stars may be classified according to the characteristics of their spectra. 
Spectral type correlates with the star's temperature and color. There are seven main spectral types. From 
hot and blue to cool and red, they are O, B, A, F, G, K, and M. each spectral type is divide into several 
subtypes. For example, from warmest to coolest, spectral type G is G0, G1, G2, G3, and so on to G9. The 
Sun is spectra] type G2. 
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 spectral;  type. 

spectral variability 
  %
  
    
vartandegi-ye binâbi 
 
Fr.: variabilité spectrale    

The state of a spectrum from an astronomical object in which the lines change with time as far as their 
intensity, profile, and wavelength are concerned. 

 spectral;  variability. 

spectrogram 
  
-
%    
binân-negâš (#) 
 
Fr.: spectrogramme    

A plot of the intensity of light at different wavelengths obtained using a spectrograph. 

Spectro- combining form of  spectrum +  -gram. 

spectrograph 
  
-
    
binâb-negâr (#) 
 
Fr.: spectrographe    

An instrument that dispereses the light into spectral lines and records them. 

Spectro- combining form of  spectrum +  -graph. 

spectroheliogram 
  -

%    
hur-binâbnegâšt 
 
Fr.: spectrohéliogramme    

An image of the Sun taken in the light of one particular wavelength. 

Spectro- combining form of  spectrum +  heliogram. 

spectroheliograph 
  -

    
hur-binâbnegâr 
 
Fr.: spectrohéliographe    

An instrument for recording monochromatic images of the Sun. 

Spectro- combining form of  spectrum +  heliograph. 

spectrometer 
  

    
binâb-sanj 
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Fr.: spectromètre    

1) A spectrograph in which the spectrum is recorded by electronic means so that wavelength, intensity, 
etc. can be measured.  
2) An instrument for determining the distribution  of energies in a beam of particles. 

Spectro- combining form of   spectrum +   -meter. 

spectrophotometer 
  
-

    
binâb-nursanj 
 
Fr.: spectrophotomètre    

An instrument designed to measure the intensity of a particular spectral line or a series of spectral lines. 

Spectro- combining form of   spectrum +   photometer. 

spectrophotometry 
  
-

    
binâb-nursanji 
 
Fr.: spectrophotométrie    

The science of measurement of the relative intensities of the components of different frequencies in the 
spectrum of a source of light. 

Spectro- combining form of   spectrum +   photometry. 

spectroscope 
  
-
	    
binâb-namâ (#) 
 
Fr.: spectroscope    

An optical instrument for forming  and examining the spectrum of a light source. The instrument contains a 
narrow slit through which the light  enters. The slit is placed at the focus of a positive lens called the 
collimator lens to form a beam of parallel rays. The beam of light falls on a dispersing element (prism, 
grating, or grism) which separates the light into its colors. This spectrum can be observed with an ocular 
(in the spectroscope) or recorded on a detector (in the spectrograph). 

Spectro- combining form of   spectrum +   -scope. 

spectroscopic binary 
  t=  
-
	    
dorin-e binâb-nemâyi 
 
Fr.: binaire  spectroscopique    

A binary system that cannot be resolved by a telescope, but can be identified by means of the Doppler 
shift of the spectral lines. As stars revolve, they alternately approach and reced in the line of sight. This 
motion is shown up in their spectra as a periodic oscillation or doubling of spectral lines. 

Spectroscopic adj. of spectroscope;  binary. 
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spectroscopic parallax 
  %  
-
	    
didgašt-e binâb-namâyi 
 
Fr.: parallaxe  spectroscopique    

The measurement of a stellar distance by the absolute magnitude derived from the luminosity criteria of 
the spectrum and the apparent magnitude of the star. 

Spectroscopic adj. of spectroscope;  parallax. 

spectroscopy 
  
-
	    
binân-nemâyi 
 
Fr.: spectroscopie    

The study of spectral lines from different atoms and molecules. Spectroscopy is an important part of 
studying the physical and chemical properties of astronomical objects. 

Spectro- combining form of   spectrum +   -scopy. 

spectrum 
  
    
binâb 
 
Fr.: spectre    

The electromagnetic radiation divided into its constituting frequencies. 

From L. spectrum "appearance, image, apparition," from specere "to look at, view;" Gk. skopein "to 
behold, look, consider," skeptesthai "to look at;" PIE base *spek- "to see;" cf. Av. spasiieiti "looks  at, 
perceives," spas- "spy;" Skt. pa- "to see, watch," spasati "sees;" L. specere "to look at;" O.H.G. spehhon 
"to spy," Ger. spähen "to spy." 

Binâb "a vision;" Mid.Pers.  wênâb "vision," from  wên-, present stem of didan "to see;" O.Pers. vain- "to 
see;" Av. van- "to see;" cf. Skt. veda "I know;" Gk. oida "I  know," idein  "to see;" L. videre "to see;" PIE 
base *weid- "to know, to see." 

specular reflection 
  %  
    
bâztâb-e âyenevâr (#) 
 
Fr.: réflexion  spéculaire    

The reflection of light  waves in which the reflected waves travel in a definite direction, and the directions 
of the incident and reflected waves make equal angles with a line perpendicular to the reflecting surface. 
Same as  regular reflection;  opposite of   diffuse reflection. 

From L. specularis, from speculum "mirror;"    reflection. 

Bâztâb reflection;  âyenevâr "mirror-like,"  from  âyené mirror  + -vâr  similarity  suffix. 

speed 
  %
    
tondi (#) 
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Fr.: vitesse    

The ratio of the distance covered to the time taken by a moving body. Speed in a specified direction is  
velocity. 

M.E. spede "good luck, prosperity, rapidity;"  O.E. sped "success, prosperity, advancement;" cf. O.S. spod 
"success," Du. spoed "haste, speed," O.H.G. spuot "success," O.H.G. spuoten "to haste;" from PIE base 
*spe- "to thrive, prosper" (cf. Skt. sph- "to increase, become fat;" L. sperare "to hope;" O.C.S. spechu 
"endeavor;" Lith. speju "to have leisure"). 

Tondi "speed," from tond "swift,  rapid, brisk; fierce, severe" (Mid.Pers. tund "sharp, violent;" Sogdian 
tund "violent;"  cf. Skt. tod- "to thrust, give a push," tudáti "he thrusts;" L.  tundere "to thrust, to hit"  (Fr. 
percer, E. pierce, ultimately from  L. pertusus, from p.p. of pertundere "to thrust or bore through;" PIE 
base *(s)teud- "to thrust, to beat") + noun suffix -i. 

sphere 
  l     
koré (#), sepehr (#) 
 
Fr.: sphère    

A solid geometric figure generated by the revolution of a semicircle about its diameter; equation: x2 + y2 + 
z2 = r2. 

M.E. spere, from O.Fr. espere, from L. sphæra "globe, ball, celestial sphere," from Gk. sphaira "globe, 
ball," of unknown origin. 

Koré, loan from Ar.  kurat.  
Sepehr "sphere, celestial globe, heavens, sky;" Mid.Pers. spihr "sphere, sky, firmament, fate;" Av. spiti- in 
compounds: spiti-dôira- "with clear eyes;" Proto-Iranian *spira- (in proper name); cf. Skt. vitrá- 
"white, whitish." 

spherical 
  l    
kore-yi 
 
Fr.: sphérique    

Having the form of a sphere; of or pertaining to a sphere or spheres. 

From   sphere +   -ic +   -al. 

spherical aberration 
    l    
birâheš-e koreyi 
 
Fr.: aberration  sphérique, ~ de sphéricité    

An aberration of a spherical lens or mirror in which light  rays converge not to a single point but to a series 
of points with different  distances from the lense or mirror. Spherical aberration is corrected by using 
parabolic reflecting and refracting surface 

  spherical;   aberration. 

spherical angle 
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    l    
zâviye-ye koreyi 
 
Fr.: angle sphérique    

An angle formed on the surface of a sphere by the intersection of two great circles of the sphere. 

  spherical;   angle. 

spherical astronomy 
  )%
  l    
axtaršenâsi-ye kore-yi 
 
Fr.: astronomie sphérique    

The branch of astronomy that is concerned with determining the apparent positions and motions of 
celestial bodies on the celestial sphere. Same as  positional astronomy. 

  spherical;   astronomy. 

spherical geometry 
  
  l    
hendese-ye kore-yi 
 
Fr.: géométrie sphérique    

The branch of geometry that deals with figures on the surface of a sphere (such as the spherical triangle 
and spherical polygon). It is an example of a non-Euclidean geometry. 

  spherical;   geometry. 

spherical symmetry 
  		
  l    
hamâmuni-ye kore-yi 
 
Fr.: symétrie sphérique    

A configuration in  which the constituting parts are arranged concentrically around the center of a sphere. 

  spherical;   symmetry. 

spherical triangle 
    l    
sebar-e kore-yi 
 
Fr.: triangle  sphérique    

A spherical polygon of three sides. A spherical triangle, like a plane triangle, may be right, obtuse, acute, 
equilateral, isosceles, or scalene. The sum of the angles of a spherical trangle is greater than 180° and less 
than 540°. 

  spherical;   symmetry. 

spheroid 
  l    
korevâr 
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Fr.: sphéroïde    

A body that is shaped like a sphere but is not perfectly round, especially an ellipsoid that is generated by 
revolving an ellipse around one of its axes. 

  sphere;  -oid. 

spherule 
      
guyel 
 
Fr.: sphérule    

Any of many vitrified  droplets of rock  formed by the solidification  of molten meteoritic material that 
flows off  a meteorite during its passage through the Earth's atmosphere. Sizes range typically from 10 to 
200 microns. 

"Small sphere," from   sphere + diminutive suffix    -ule. 

Guyel "small globe," from  guy "ball, sphere" (variants golulé, gullé, goruk, gulu, gudé; cf. Skt. guda- 
"ball, mouthful,  lump, tumour," Pali gula-  "ball,"  Gk. gloutos "rump," L.  glomus "ball," globus "globe," 
Ger. Kugel, E. clot; PIE *gel-  "to make into a ball") + -el diminutive  suffix,    -ule. 

Spica (/ Virginis) 
  
    
Sonbolé (#) 
 
Fr.: Spica    

The brightest star in the constellation  Virgo,  and the 15th brightest star in the nighttime sky. It is 260 
  light-years distant from Earth. A    blue giant, it is an   eclipsing binary,  with a period of 4.014 days; 
the primary being a  Beta Cephei variable near to core hydrogen exhaustion. 

From L. spica "ear of grain," related to spina "thorn,"  corresponding to Gk. stakhys "grapes." 

Sonbolé, from sonbol "an ear of corn; a hyacinth," from Ar. sumbul. 

spicule 
  )$    
sixak 
 
Fr.: spicule    

Any of numerous vertical spikes of gas visible in the monochromatic light of  certain strong spectral lines 
beyond the Sun's limb. Spicules are short-lived phenomena, corresponding to rising jets of gas that move 
upward at about 30km/sec up to 10,000 km and last only about 10 minutes. 

From L. spiculum "spearhead, arrowhead, beestinger," from spica "ear of grain" + -ulum -ula. 

Sixak, from six "spur, spit; thorn; any pointed thing." 

spider 
  %%
    
târtan 
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Fr.: araignée    

The diagonal support of the secondary mirror in a telescope. 

M.E. spithre, O.E. M.E. spithra,  akin to spinnan "to spin;" cf.  M.L.G., M.Du.,  M.H.G.,  Ger. spinne, Du. 
spin "spider." 

Târtan "spider," literally  "weaver," composite word of  with two  cognate elements, the first one târ 
"thread, warp, string," related to tur "net, fishing net, snare," tâl "thread" (Borujerdi  dialect), tân "thread, 
warp of a web," from the second element tan-, tanidan "to spin, twist, weave;" Mid.Pers. tanitan; Av.  tan- 
to stretch, extend;" cf. Skt. tan- to stretch, extend;" tanoti "stretches," tántra- "warp; essence, main point;" 
Gk. teinein "to stretch, pull tight;"  L. tendere "to stretch; Lith.  tiñklas "net, fishing  net, snare," Latv. tikls 
"net;" PIE base *ten- "to stretch." 

spin 
  
    
espin 
 
Fr.: spin    

1) Mechanics: The rotation of a body about an axis through the body. To cause to turn around rapidly, as 
on an axis. To revolve or rotate rapidly,  
2) Quantum mechanics: See  spin quantum number;  spin angular momentum. 

M.E. spinnen; O.E. spinnan "to draw out and twist fibers into thread" (cf. O.N.,  O.Fris. spinna, Dan. 
spinde, Du. spinnen, O.H.G. spinnan, Ger. spinnen); cognate with Pers. tan-, tanidan "to spin, twist, 
weave" (Mid.Pers. tanitan; Av.  tan- to stretch, extend;" cf. Skt. tan- to stretch, extend;" tanoti "stretches," 
tántra- "warp; essence, main point;" Gk. teinein "to stretch, pull tight;"  L.  tendere "to stretch; Lith. tiñklas 
"net, fishing net, snare," Latv. tikls "net;"  PIE base *ten- "to stretch"). 

Espin, loan from E., as above. 

spin angular momentum 
  
$    
    
jonbâk-e zâviyeyi-ye espin 
 
Fr.: moment angulaire de spin    

An intrinsic  quantum mechanical characteristic of a particle that has no classical counterpart but may 
loosley be likened to the classical  angular  momentum of a particle arising from rotation about its own 
axis. The magnitude of spin angular momentum is given by the expression S = G  s(s + 1), where s is the 
  spin quantum number. As an example, the spin of an electron is s = 1/2; this means that its spin angular 
momentum is (G /2)  3 or 0.91 x 10-34 J.s. In addition, the projection of an angular momentum onto some 
defined axis ia also quantized, with a z-component Sz = msG. The only values of ms (magnetic quantum 
number) are ± 1/2. See also  Stern-Gerlach experiment. 

  spin;   angular;    momentum. 

spin magnetic moment 
  %  	#
%  
    
gaštâvar-e meqnâtisi-ye espin (#) 
 
Fr.: moment magnétique de spin    

The magnetic moment associated with the  spin angular momentum of a charged particle. The direction 
of the magnetic moment is opposite to the direction of the angular momentum. The magnitude of the 
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magnetic moment is given by: µ = -g(q / 2m)J, where q is the charge, m is the mass, and J the angular 
momentum. The parameter g is a characteristic of the state of the atom. It would be 1 for a pure orbital 
moment, or 2 for a spin moment, or some other number in between for a complicated system like an atom. 
The quantity in the parenthesis for the electron is the  Bohr magneton. The electron spin magnetic 
moment is important in the   spin-orbit interction  which splits atomic energy levels and gives rise to  
fine structure in the spectra of atoms. It is also a factor in the interaction of atom with external fields,  
Zeeman effect. 

  spin;   magnetic moment. 

spin quantum number 
  .  $
%	  
    
adad-e kuântomi-ye espin 
 
Fr.: nombre quantique de spin    

An integer or half-integer on which the magnitude of a particle's   spin angular momentum depends. It is 
expressed in units of  Planck's constant divided by 2Q. Called also spin, denoted s. The spin of a particle 
can only have a value that is zero or a multiple of 1/2. Particles with half-integer spins, 1/2, 3/2, 5/2, ..., 
are  fermions. Particles with integer spin (0, 1, 2, ...) are called   bosons. 

  spin;   quantum;   number. 

spin-down 
  $
--)    
kond-carxi 
 
Fr.: ralentissement    

A phenomenon in which the rotation period of a pulsar steadily decreases with the pulsar age. The cause 
of the spin-down is magnetic torque due to the strong fields threading out from the pulsar. The magnetic 
energy is being converted to high-energy particles and radiation from the nebula. Observed spin-down 
rates range from about 10-5 seconds/year for the youngest pulsars to about 10-12 seconds/year for recycled 
pulsars. The Crab pulsar is slowing down at a rate of about 10-5 seconds/year. Knowing the rotation period 
and the lengthening rate of a pulsar leads to its age. 

  spin; down, M.E.; O.E. ofdune "downwards," from  dune "from the hill." 

Kond-carxi, from  kond "slow; dull"  + carx  rotate (v.)  + -i noun suffix. 

spin-flip scattering 
  $
  
  
    
parâkaneš bâ vâruni-ye espin 
 
Fr.: diffusion  avec renversement du spin    

Quantum mechanics: The scattering of a particle that reverses the spin direction. 

  spin; flip, from  flip-flap;    scattering. 

Parâkaneš scattering; bâ "with;"   vâruni, noun from vârun   inverse; espin spin. 

spin-orbit coupling 
      
-	 %  ~    
jafsari-ye espin-madâr, jofteš-e ~ 
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Fr.: couplage spin-orbite    

1) Astro.: A relationship between the orbital period of one body around another and its rotational period 
on its axis. The relationship results from tidal forces between the two bodies. For example, the rotation 
period of the Moon equals its revolution period around the Earth.  
2) Quantum mechanics: The interaction between a particle's  spin angular momentum and its  orbital 
angular momentum. 

  spin;   orbit;    coupling. 

spine 
  )    
xâr 
 
Fr.: épine    

A very narrow line of  light extending back from the coma into the tail of some comets. 

M.E.; from O.Fr.  espine, from L. spina "backbone," originally  "thorn, prickle." 

Xâr "thorn." 

spintronics 
  
%
$    
espintronik 
 
Fr.: spintronique    

A new area of science and technology which exploits the intrinsic   spin of electrons and its associated 
  magnetic moment, in addition to its fundamental electronic charge, in solid-state devices. For example, 
information could be transported or stored through the spin-up or spin-down states of electrons. 
Spintronics techniques are capable of much higher speed while requiring less power than the conventional 
method of using electron charges to represent data. The first use of spintronics was in the late 1980s with 
the development of  giant  magnetoresistance (GMR) read heads for disk drives 

Short for   spin +   electronics. 

spiral 
  	-    
marpic (#) 
 
Fr.: spiral    

Running continuously around a fixed point or center while constantly receding from or approaching it. 

From M.Fr. spiral,  from M.L.  spiralis "winding,  coiling,"  from  L. spira "coil,"   from Gk. speira "coil, 
twist, wreath." 

Mârpic, literally  "snake coil,"  from mâr "snake, serpent" (Mid.Pers. mâr "snake;" Av. mairya-  "snake, 
serpent") + pic, present stem of picidan "to twist, entwine, coil." 

spiral arm 
    	-    
bâzu-ye mârpic 
 
Fr.: bras spiral    
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The region in a   spiral galaxy that contains concentrations of gas, dust, and young stars. 

  spiral;    arm. 

spiral galaxy 
  $$
  	-    
kahkešân-e mârpic 
 
Fr.: galaxie spirale    

A galaxy with  a prominent nuclear  bulge and luminous   spiral  arms of gas, dust, and young stars that 
wind out from the nucleus. Masses span the range from 1010 to 1012 solar masses. 

  spiral;    galaxy. 

Spitzer Space Telescope 
  
  4  % %$  ~ ~    
durbin-e fazâyi-ye Spitzer, teleskop-e ~ ~ 
 
Fr.: Télescope spatial Spitzer    

An infrared telescope launched by NASA on 25 August 2003, the last in the series of Great Observatories. 
It was placed into a heliocentric orbit with a period of revolution  that causes it to drift away from Earth at 
a rate of 0.1  astronomical  unit per year. Spitzer has a 85-cm primary mirror, made of beryllium and is 
equipped with three cryogenically-cooled science instruments: 1) IRAC (Infrared Array  Camera), which 
operates simultaneously on four wavelengths (3.6, 4.5, 5.8, and 8 µm); 2) IRS (Infrared Spectrograph), 
with four sub-modules which operate at the wavelengths 5.3-14 µm (low resolution), 10-19.5 µm (high 
resolution), 14-40 µm (low resolution),  and 19-37 µm (high resolution); and 3) MIPS (Multiband  Imaging 
Photometer for Spitzer), three detector arrays in the  far infrared at 24, 70, and 160 µm. So far Spitzer 
has obtained precious data on all sorts of astronomivcal objects, thus contributing to all fields of 
astrophysics. It has also performed two sky surveys: GLIMPS, which covers 300° of the inner Milky Way 
galaxy, consisting of approximately 444,000 images taken at 4 separate wavelengths with the IRAC, and 
MIPSGAL  a similar survey covering 278° of the Galactic disk at longer wavelengths.The planned nominal 
mission period was to be 2.5 years with a pre-launch expectation that the mission could extend to five or 
slightly more years until the onboard liquid helium  supply was exhausted. This occurred on 15 May 2009. 
Without liquid  helium to cool the telescope, most instruments are no longer usable. However, the two 
shortest wavelength modules of the IRAC camera are still operable and will continue to be used in the 
Spitzer Warm Mission. 

Named in honor of Lyman Spitzer (1914-1997), an American theoretical physicist and astronomer best 
known for his research in star formation and plasma physics, who first suggested (1940s) placing 
telescopes in orbit to escape interference from the Earth's atmosphere;  space;  telescope. 

split 
  ) # 
) #
    
1) fâq (#); 2) fâqidan 
 
Fr.: 1) fente; 2) fendre    

1) A crack, tear, or fissure. The act of splitting.  
2) To separate by cutting, chopping, etc. 

From M.Du. splitten, from  P.Gmc. *spl(e)it- (cf.  Dan., Fris. splitte, O.Fris. splita, Ger. spleißen "to split"). 

1) Fâq "a part of soemthing separated in two sections, such as a beard, a quill pen, etc."  
2) Fâqidan verbal form. 
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splitting 
  #    
fâqeš 
 
Fr.: fendre    

The act or instance of being split or causing something to split.  splitting  of energy level. 

Verbal noun of   split. 

splitting of energy level 
  #  %  $    
fâqeš-e tarâz-e kâruž 
 
Fr.: dédoublement d'un niveau d'énergie    

The splitting of a single atomic level into  a group of closely spaced levels when the substance producing 
the single line is subjected to a uniform magnetic field.   Zeeman effect;  Stark effect. 

  spliting;    energy level. 

spoke 
      
parré 
 
Fr.:    

In Saturn's rings, changing structures in the radial direction. It is thought that gravitational forces alone 
cannot account for the spoke structure, and it has been proposed that electrostatic repulsion between ring 
particles may play a role. 

M.E.; O.E. spaca "spoke," related to spicing "large nail," from  P.Gmc. *spaikon (cf. O.S. speca, O.Fris. 
spake, Du. spaak, O.H.G. speicha, Ger. speiche "spoke"). 

Parré "a rod that extends from the hub of a wheel to support or brace the rim." 

spontaneous 
  )    
sarxod (#) 
 
Fr.: spontané    

Arising from  internal forces or causes; independent of external agencies; self-acting. 

From L.L. spontaneus "willing,  of one's free will,"  from L.  (sua) sponte "of one's own accord, willingly," 
of unknown origin. 

Sarxod, literally "by  himself/herself," from  sar "head" (soru, sorun "horn;" karnâ  "a trumpet-like wind 
instrument," variant sornâ "a wind instrument;"  Mid.Pers. sar "head," sru "horn;" Av.  sarah- "head," sr	 - 
"horn, nail;" cf.  Skt. iras- "head, chief;" Gk. kara "head," karena "head, top," keras "horn;" L. cornu 
"horn," cerebrum "brain;"  P.Gmc. *khurnaz (Ger. Horn, Du. horen; cognate with E. horn,  as above, from 
PIE *ker- "head, horn;" O.E. horn  "horn of an animal," also "wind  instrument;" E. horn); PIE base *ker- 
"head, horn, top, summit") + xod "self" (Mid.Pers.  xwad "self; indeed;" " Av.  hva- "self, own"). 

spontaneous emission 
      )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gosil-e sarxod 
 
Fr.: émission spontanée    

The emission of electromagnetic radiation from an atom or molecule that does not depend on the presence 
of external fields. 

  spontaneous;  emission. 

spontaneous symmetry breaking 
  $%      )   		
    
šekast-e sarxod-e hamâmuni 
 
Fr.: brisure  spontanée de symétrie    

A condition in  which a system that is symmetric with respect to some symmetry group goes into a vacuum 
state that is not symmetric. It is a phenomenon that naturally occurs in many situations. A simple example 
is a ball lying on top of a hill  in equilibrium.  However, its state is unstable, since the slightest perturbing 
force will  cause the ball to roll down the hill in some particular direction. At  that point, symmetry has 
been broken because the direction in which the ball rolled has a feature that distinguishes it from all other 
directions. 

  spontaneous;  symmetry; breaking, from break; M.E., O.E. brecan;    fraction. 

Šekast "breaking,"  refraction;  sarxod  spontaneous; hamâmunisymmetry. 

sporadic meteor 
        
šahâb-e gahgâhi 
 
Fr.: météore sporadique    

A meteor occurring occasionally, and not associated with any known meteor shower. 

Sporadic, from M.L.  sporadicus "scattered," from Gk. sporadikos "scattered," from sporas (genitive 
sporados) "scattered," from spora "seed, a sowing;" related to sporos "sowing," and speirein "to sow," 
from PIE *sper- "to  strew;"   meteor. 

Šahâb meteor; gahgâhi "from  time to time," from  gah, gâh "time; place" (Mid.Pers. gâh, gâs "time;" 
O.Pers. gu-; Av. gtav-, gtu- "place, throne, spot;" cf. Skt. gâtu- "going, motion; free space for 
moving; place of abode;" PIE *gwem- "to go, come"). 

spot 
  $ $    
lak (#), laké (#) 
 
Fr.: tache    

M.E. spotte "a spot, blot, patch;" M.Du. spotte "spot, speck." 

Lak(k), lak(k)é "spot, stain." 

spring 
  )  
) -	    
1) bahâr (#); 2) cešmé (#) 
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Fr.: 1) printemps;  2) source    

1) The season that starts when the Sun, during its apparent yearly motion, attains the celestial longitude 0 
degree in the Northern Hemisphere and 180 degrees in the Southern Hemisphere. The current length of the 
spring season, around the year 2000, is about: spring 92.76 days.  
2) A surface flow of  groundwater which occurs any time the water table intersects the surface. Related 
concept  source = xan ()
). 

1) From the verb M.E. springen; O.E. springan "to leap, burst forth, fly  up;" the notion is of  the "spring of 
the year," when plants "spring up" cf. Du., Ger. springen.  
2) Similarly  from the verb, as above, M.E. spring(e); O.E. spring, spryng; cf. O.H.G., Dan., Sw. spring. 

1) Bahâr, from Mid.Pers. wahâr "spring;"  O.Pers. vhara- "spring time," 	ra-vhara- "name of a spring 
month;" Av. va$har  "spring;" cf. Skt. vasara- "relating  or appearing in the morning;" Gk. ear "spring;"  L. 
ur "spring," vernus "of spring;" O.N. vr "spring;"  Lith. vasara "summer;" O.C.S. vesna "spring."  
2) Cešmé "spring, source," from Mid.Pers. cašmag "spring, source," supposed to be related to cašm, 
cešm eye. 

sputter (v.) 
  
V[e     
osparândan 
 
Fr.:    

To emit particles, sparks, etc., forcibly or explosively, especially accompanied by sputtering sounds. 

Originally  "to spit with  explosive sounds," cognate with Du. sputteren, W.Fris. sputterje. 

Osparândan, literally "to  throw out," from  os- "out,"   ex-, + parândan "to  eject," transitive verb of 
paridan "to fly"  (from  Mid./Mod.Pers. par(r)  "feather, wing,"  Av. parna- "feather, wing;"  cp. Skt. parna 
"feather," E. fern; PIE *porno-  "feather"). 

sputtering 
  Y[e     
osparâni 
 
Fr.: éjection par  collision ionique    

The ejection of charged particles or atoms by a solid or liquid surface which undergoes collision with 
high-energy ions. 

Verbal noun of   sputter (v.). 

squall 
      
bâdzad (#) 
 
Fr.: rafale    

A sudden, violent gust of wind, often accompanied by rain, snow, or sleet. A sudden increase of the mean 
wind speed which lasts for several minutes at least before the mean wind returns to near its previous value. 
It is often accompanied by rain or snow. 

Probably from a Scand. source (cf. Norw. skval "sudden rush of water," Sw. skvala "to gush, pour down"). 
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Bâdzad, from bâd  wind + zad past stem of zadan "to strike, beat; to do; to play an instrument" 
(Mid.Pers. zatan, žatan; O.Pers./Av. jan-, gan- "to strike, hit, smite, kill"  (jantar-  "smiter");  cf. Skt. han- 
"to strike, beat" (hantar- "smiter,  killer");  Gk. theinein "to strike;"  L. fendere "to strike, push;" Gmc. 
*gundjo "war, battle;"  PIE *gwhen- "to strike, kill"). 

square 
  -    
câruš 
 
Fr.: carré    

1) A rectangle having all four sides of equal length.  
2) The second power of a quantity, expressed as a2 = a × a, where a is the quantity.  inverse square 
law. 

M.E., from O.Fr. esquire "a square, squareness," from V.L. *exquadra, from *exquadrare  "to square," 
from L.   ex- "out"  + quadrare "make square," from quadrus "a square," from quattuor   four. 

Câruš, from Av. caruša- "four sides (of a four-sided figure)",  from caru- "four,"  Mod.Pers. cahâr, câr 
"four" +  uša- "angle," Mod.Pers. guš, gušé. 

square degree 
    -    
daraje-ye câruš 
 
Fr.: degré carré    

A solid angle whose cone is a tetrahedral pyramid with an angle between its edges equal to 1°. 1 square 
degree = 3.046 x 10-4 sr = 2.424 x 10-5 solid angle of a complete sphere. 

  square;   degree. 

Square of Pegasus 
  -      
Chahârguš-e Pegasus 
 
Fr.: Carrée de Pégase    

A large   asterism of four stars, approximately square in shape, in the northern sky. Three of the stars,  
  Markab,   Scheat, and  Algenib,  belong to the constellation  Pegasus. The fourth,   Alpheratz, 
was lost to Pegasus when the constellation boundaries were formalised, and now lies just within the 
borders of  Andromeda. 

  square;   Pegasus. 

Chahârguš  tetragon;   Pegasus. 

square root 
    -    
riše-ye câruš 
 
Fr.: racine carée    

Quantity which when multiplied  by itself produces another quantity. 

  square;   root. 
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square wave 
  	   -    
mowj-e câruš 
 
Fr.: onde carrée    

An oscillation which  alternatively assumes, for equal lengths of time, one or two fixed values. 

  square;   wave. 

squaring the circle 
  -   
 ~      
cârušeš-e parhun, ~ dâyeré 
 
Fr.: quadrature  du cercle    

Same as  quadrature of the circle 

  square;   wave. 

squaring the square 
  -   -    
cârušeš-e câruš 
 
Fr.: quadrature  du carré    

The mathematical problem of subdividing a square into a number of smaller squares, all of different sizes. 

  square;   square. 

squark 
  $$    
eskuârk 
 
Fr.: squark    

In supersymmetry theories, a hypothetical boson superpartner of a quark.  slepton. 

s from   supersymmetry;  quark. 

stability 
      
pâydâri (#) 
 
Fr.: stabilité    

A condition in  which a dynamical system slightly displaced from its equilibrium  configuration  always 
tends to return to this configuration.   instability   instability  strip. 

Noun from adj.   stable. 

stable 
      
pâydâr (#) 
 
Fr.: stable    
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Physics: 1) Having the ability to react to a disturbing force by maintaining or regaining position  or 
condition.  
2) Incapable of becoming a different isotope or element by radioactive decay. 

M.E., from O.Fr. estable, from L.  stabilis "firm,  steadfast," literally "able to  stand," from stem of stare "to 
stand;" cognate with Pers. istâdan "to stand" (Mid.Pers. êstâtan; O.Pers./Av. sta- "to stand, stand still; 
set;" Av. hištaiti;  cf. Skt. sthâ- "to stand;" Gk. histemi "put, place, weigh,"  stasis "a standing still;" L. stare 
"to stand;" Lith. statau "place;"  Goth. standan; PIE base *sta- "to stand"). 

Pâydâr "stable, firm"  literally  "having feet," from pâ(y)  "foot; step" (Mid.Pers. pâd, pây; Av.  pad- "foot;" 
cf. Skt. pat; Gk. pos, genitive podos; L. pes, genitive pedis; P.Gmc. *fot; E. foot; Ger. Fuss; Fr. pied; PIE 
*pod-/*ped-)  + dâr present stem of dâštan "to have, hold, maintain, possess" (Mid.Pers. dâštan; 
O.Pers./Av. root dar- "to hold, keep back, maitain, keep in mind;" cf.  Skt. dhr-, dharma- "law;"  Gk. 
thronos "elevated seat, throne;" L. firmus "firm, stable;" Lith.  daryti  "to make;" PIE *dher-  "to hold, 
support"). 

stable equilibrium 
  %	
      
tarâzmandi-ye pâydâr (#) 
 
Fr.: équilibre  stable    

An equilibrium  state of a system in which if a small perturbation away from equilibrium  is applied, the 
system will return to its equilibrium  state. An example is a pendulum hanging straight down. If it is 
pushed slightly, it will  experience a force back towards the equilibrium position. It may oscillate around 
the equilibrium position for  a while, but it will  finally  regain its equilibrium  position.    unstable 
equilibrium. 

  stable;   equilibrium. 

staff 
  %    
estab 
 
Fr.: personnel    

A group of persons, as employees, charged with carrying out the work of an establishment or executing 
some undertaking.  staff astronomer. 

M.E. staf; O.E. stæf "walking stick, rod used as a weapon" (O.S. staf, O.N. stafr,M.L.G., M.Du. staf, 
O.H.G. stab, Ger. Stab, M.Du. stapel "pillar, foundation");  PIE base *stebh- "post, stem; to support, place 
firmly  on, fasten;" cf. Pers. setabr "strong, big," as below. 

Estab, from Av. stabra- "strong, firm"  (Mod.Pers. setabr "strong, big");  O.Pers. (m) stabava [2sg.inj.] "to 
revolt;" Skt. stabh- "support," stambh- "to support, fix  firmly,"  stabhnti "supports" Gk. stephein "to tie 
around, encircle," astemphes "firm, rigid;" Lith.  stebas "staff, pillar." 

staff astronomer 
  )%
  %    
axtaršenâs-e estab 
 
Fr.:    

A professional astronomer who works within a specified observatory or research group. 

  staff;   astronomer. 
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stage 
  	    
gâmé (#) 
 
Fr.: étape    

A single step or phase in an ongoing process. 

M.E., from O.Fr. estage "a story or floor of  a building, stage for performance," from V.L.  *staticum "a 
place for standing," from L. statum, p.p. of stare "to stand." 

Gâmé, from gâm "step, pace" (related to âmadan "to come"); Mid.Pers. gâm step, stride, pace;" O.Pers. 
gam- "to come; to go;" Av. gam- "to  come; to go," jamaiti "goes;" cf.  Skt. gamati "goes;" Gk. bainein "to 
go, walk, step;" L. venire "to come;" Tocharian A  käm- "to come;" O.H.G. queman "to come;" E. come; 
PIE stem *gwem- "to go, come." 

standard 
  %
    
estândé (#) 
 
Fr.: standard    

Any set of onditions that describe the normal, desired, or ideal state of something, and that serves a basis 
for representing or evaluating actual examples of this thing. 

M.E., from O.Fr. estandart "banner, standard," probably from Frankish *standord;  cf. Ger. Standort 
"standing-point," from  standan "to stand," cognate with Pers. istâdan, as below, with the second 
component conformed to -ard. 

Estândé, literally "made stand, fixed," p.p. istândan transitive verb of istâdan "to stand" (Mid.Pers. 
êstâtan; O.Pers./Av. sta- "to stand, stand still; set;" Av. hištaiti; cf.  Skt. sthâ- "to stand;" Gk. histemi "put, 
place, weigh," stasis "a standing still;" L. stare "to  stand;" Lith. statau "place;" Goth. standan; PIE base 
*sta- "to stand"). 

standard atmosphere 
    %
 ^ ']  ~    
havâsepehr-e estândé (#), javv-e ~ (#) 
 
Fr.: atmosphère standard    

A hypothetical vertical distribution  of atmospheric temperature, pressure, and density that, by international 
agreement, is taken to be representative of the atmosphere for purposes of pressure altimeter calibrations, 
aircraft performance calculations, aircraft and missile design, ballistic tables, etc. 

  standard;   atmosphere. 

standard candle 
  	.   %
    
šam'-e estândé 
 
Fr.: chandelle standard    

An astronomical object, belonging to some class, that has a known luminosity. In principle, by comparing 
the known luminosity to the observed brightness, the distance to the object can be derived. The four major 
primary distance indicators are Cepheids, supernovae, novae, and RR Lyrae variables. The secondary 
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distance indicators include H II regions, globular clusters, brightest red and blue stars.  primary 
calibrator;    secondary calibrator. 

  standard;   candle. 

standard deviation 
  $%  %
    
kažraft-e estândé 
 
Fr.: écart-type    

The most widely used measure of dispersion of a frequency distribution. It is equal to the positive square 
root of the   variance. Same as  standard error.  Not to be confused with the   root mean square 
error.  

  standard;   deviation. 

standard epoch 
  	  %
    
zime-ye estândé 
 
Fr.: époque de référence    

A particular date and time that specifies the reference system to which celestial coordinates are referred. 
From 1984 the  Julian  year is used, as denoted by the prefix J, e.g. J2000.0. 

  standard;   epoch. 

standard error 
  
  %
    
irang-e estândé 
 
Fr.: erreur  type    

Same as  standard deviation. 

  standard;   error. 

standard model 
  	  %
 %  ~    
model-e estândé, tarzâl-e ~ 
 
Fr.: modèle standard    

The accepted but possibly incomplete theoretical framework which usually describes a set of phenomena. 
For example, the model that describes the origin of the Universe, or the model concerned with the 
processes in the interior of the Sun. 

  standard;   model. 

standard stars 
  %
  %
    
setâregân-e estândé 
 
Fr.: étoiles standard    
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Stars for which accurate color indices and/or magnitudes exist, defining a standard system. 

  standard;   star. 

standard system 
  	
  %
    
râžmân-e estândé 
 
Fr.: système standard    

Photometric system used as a reference. 

  standard;   system. 

standard time 
  	
  %
    
zamân-e estândé 
 
Fr.: temps standard    

The time in any of the 24 internationally agreed time zones into which the Earth's surface is divided. The 
primary zone is centered on the Greenwich meridian (0° longitude). 

  standard;   time. 

standard values 
    %
    
arzešhâ-ye estândé 
 
Fr.: valeurs standard    

Photometric values of selected stars in a standard system. 

  standard;   value. 

standing wave 
  	   %
    
mowj-e istân 
 
Fr.: onde stationnaire    

A wave produced by the simultaneous transmission of two similar wave motions in opposite directions. 
Same as stationary wave. 

Standing verbal adjective from stand, cognate with Pers. istâdan, as below;  wave. 

Istân pr.p. of istâdan "to stand;" Mid.Pers. êstâtan; O.Pers./Av. sta- "to stand, stand still; set;" Av. hištaiti; 
cf. Skt. sthâ- "to stand;" Gk. histemi "put, place, weigh," stasis "a standing still;"  L. stare "to stand;" Lith. 
statau "place;" O.N. standa, Goth. standan, O.H.G. stantan, Swed. stå, Du. staan, Ger. stehen; O.E. 
standan; PIE base *sta- "to stand;" mowj wave. 

star 
  %    
setâré (#) 
 
Fr.: étoile    
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A spherical mass of hot gas whose radiation is provided by its internal thermonuclear reactions. 

O.E. steorra, from P.Gmc. *sterron, *sternon  (cf. O.S. sterro, O.N. stjarna, O.Fris.  stera, Du. ster, 
O.H.G. sterro, Ger. Stern, Goth. stairno), cogbnate with Gk. aster, astron, L. stella (Fr. étoile, Sp. 
esterella), Bret. sterenn, Pers. setâré, as below. cf. Skt. star-, Hittite shittar, Gk. aster, astron, L. stella, 
Bret. sterenn, Welsh seren "star"). 

Setâré, variants star-, estâr, estâré, and probably axtar,  astro-, (Lori, Laki)  âsâra, (Laki)  hasâra, 
(Tabari) essâra, (Ossetic) st'aly; Mid.Pers. stârag, stâr; Av. star-; cf. Skt. stár-,  tra-, trak- "star;" Gk. 
aster, astron; L. stella (Fr. étoile, Sp. strella); PIE  base *ster- "star." 

star catalog 
  $%  %
    
kâtâlog-e setâregân 
 
Fr.: catalogue stellaire    

A listing  of stars usually ordered by right ascension with observational data elements such as coordinates, 
magnitude, distance, proper motion, and so on. 

  star;   catalog. 

star chart 
  
  %
    
negâre-ye setâregân 
 
Fr.: carte du ciel    

A chart or map showing the relative apparent positions of the stars as viewed from the Earth. 

  star; chart, from  M.Fr. charte "card, map," from  L. charta "leaf  of paper, tablet," from Gk. khartes 
"layer of papyrus." 

Negâré, from negâr "picture, figure,"  from negâštan  Pictor; setâregân plural of setâré  star. 

star cluster 
  )   % ~ %    
xuše-ye, setâré (#), ~ setâreyi (#) 
 
Fr.: amas stellaire    

A group of stellar held together by the mutual gravitational attraction of its members, which are physically 
related through common origin. The two types are  open clusters and  globular  clusters. 

  star;   cluster. 

star count 
  	  % ~ %
    
šomâreš-e setâré, ~ setâregân 
 
Fr.: comptage d'étoiles    

The number of stars that appear in a given region of sky, usually counted on a photographic plate or CCD 
image. 

  star;   count (v.). 

1371
star drift 
  $  %
    
delek-e setâregân 
 
Fr.:    

The relative motion of two groups of stars in the Galaxy moving in opposite directions. 

  star;   drift. 

star formation 
      %    
diseš-e setâré 
 
Fr.: formation  d'étoiles    

The process by which dense parts of molecular clouds collapse into a ball of plasma to form a star. As a 
branch of astronomy, star formation includes the study of the interstellar medium and molecular clouds as 
precursors to the star formation process as well as the study of young stellar objects. 

  star;   formation. 

star formation efficiency 
  $    %    
kârâyi-ye diseš-e setâré 
 
Fr.: efficacité de formation  d'étoiles    

The degree to which stars form in a system, such as a molecular cloud or a galaxy. It is given by the ratio 
of the total mass of stars to the initial gas mass. 

  star formation;    efficiency. 

star formation rate 
  
)     %    
nerx-e diseš-e setâré 
 
Fr.: taux de formation d'étoiles    

The rate at which a molecular cloud or a galaxy is currently converting gas into stars. It is given by the 
ratio of the number of stars to the star formation time-scale. 

  star formation;    rate. 

star formation time scale 
  	  	
    %    
marpel-e zamâni-ye diseš-e setâre 
 
Fr.: échelle de temps de formation d'étoiles    

The time necessary for a star to form. It depends inversely on the stellar mass. 

  star formation;    time scale. 

star trails 
    %
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raddhâ-ye setâregân 
 
Fr.: traînées stellaires    

Curved paths left by stars on a photographic detector attached to a telescope when the telescope is not 
driven so as to keep up with the rotation of the Earth. 

  star; trail,  from M.E.  trailen "to  draw or drag in the rear," from O.Fr. trailler  "to  tow," ultimately  from 
L. tragula "dragnet,"  probably related to trahere "to pull." 

Radd "trail," setâregân plural of    setâréstar. 

starburst 
  >? ->?   |g |g    
setâre-belk, belk-e setâré 
 
Fr.: flambée d'étoiles    

Simultaneous formation of a large number of stars in a region of a galaxy. 

  star;   burst. 

starburst galaxy 
  $$
  %-$    
kahkešân-e setâre-belk 
 
Fr.: galaxie à flambée d'étoiles    

A galaxy in which  star formation is taking place at an exceptionally high rate, compared to the usual star 
formation rates seen in most galaxies. 

  starburst;   galaxy. 

Stark effect 
  C   %$    
oskar-e Stark 
 
Fr.: effet Stark    

The   splitting of  spectral lines of atoms and molecules due to the presence of an external electric field, 
which slightly  changes the  energy levels of the atom.  Zeeman effect. 

Named after Johannes Stark (1874-1957), a German physicist, and Physics Nobel Prize laureate (1919); 
  effect. 

starquake 
  %-    
setâre-larz 
 
Fr.: tremblement d'étoile    

An astrophysical phenomenon that occurs when the crust of a  neutron star undergoes a sudden 
adjustment, analogous to an earthquake on Earth. Starquakes are thought to be caused by huge  stresses 
exerted on the surface of the neutron star produced by twists in the ultra-strong interior magnetic fields. 
They are thought to be the source of the intense gamma-ray bursts that come from  soft gamma 
repeaters. 
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From   star + quake M.E., from O.E. cwacian "to  shake, tremble." 

Setâre-larz, from setâré  star + larz from larzidan  "to tremble, shiver." 

starspot 
  %-$    
setâre-lak 
 
Fr.: tache stellaire    

A phenomenon similar to a   sunspot but occurring on the surface of  late-type stars other than Sun. 
Due to spatial resolution constraints, starspots sofar observed are in general much larger than those on the 
Sun, up to about 30% of the stellar surface may be covered, corresponding to sizes 100 times greater than 
those on the Sun. 

  star;   spot. 

stat-coulomb 
  %%-$
    
estât-coulomb 
 
Fr.: stat-coulomb    

A unit of charge in the electrostatic c.s.g. system of units; equal to the charge that exerts a force of 1 dyne 
on an equal charge at a distance of 1 cm under vacuum; equal to 3.3356 x 10-10 coulombs. 

From stat- representing  electrostatic,    -stat. 

state 
  3%    
hâlat (#) 
 
Fr.: état    

1) The condition of a system characterized by a particular set of values for its properties.  
2) The phase of matter; solid, liquid, or gas. 

M.E. stat, partly from M.Fr.  estat, partly from L.  status "manner of standing, position, condition," noun of 
action from p.p. stem of stare "to stand." (cognate with Pers. istâdan "to stand;" Mid.Pers. êstâtan; 
O.Pers./Av. sta- "to stand, stand still; set;" Av. hištaiti;  cf. Skt. sthâ- "to stand;" Gk. histemi "put, place, 
weigh," stasis "a standing still;" L.  stare "to stand;" Lith. statau "place;"  Goth. standan; PIE base *sta- "to 
stand"). 

Hâlat, from Ar.  Hâlat "state, quality." 

static Universe 
  %  %    
giti-ye istâ 
 
Fr.: Univers stationnaire    

A closed Universe of finite volume  with a constant radius of curvature. 

From Mod.L. statica, from  Gk. statikos "causing to stand," from stem of histanai "to cause to stand," 
cognate with Pers. istâdan "to stand," as below. 
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Giti  Universe; istâ  "standing, static," from istâdan "to stand" (Mid.Pers. êstâtan; O.Pers./Av. sta- "to 
stand, stand still; set;" Av. hištaiti;  cf. Skt. sthâ- "to stand;" Gk. histemi "put, place, weigh," stasis "a 
standing still;" L.  stare "to stand;" Lith. statau "place;"  Goth. standan; PIE base *sta- "to stand"). 

station 
  %    
istgâh (#) 
 
Fr.: station    

A stopping place for trains or other land vehicles, for the transfer of freight or passengers.  space 
station. 

M.E., from O.Fr. station, from  L. stationem (nominative statio) "a standing, job, position,"  related to stare 
"to stand," cognate with Pers. istâdan "to stand," as below. 

Istgâh "standing place," from ist present stem of istâdan "to stand" (Mid.Pers. êstâtan; O.Pers./Av. sta- "to 
stand, stand still; set;" Av. hištaiti;  cf. Skt. sthâ- "to stand;" Gk. histemi "put, place, weigh," stasis "a 
standing still;" L.  stare "to stand;" Lith. statau "place;"  Goth. standan; PIE base *sta- "to stand") + 
gâh"place; time" (Mid.Pers. gâh, gâs "time;" O.Pers. gu-; Av. gtav-, gtu- "place, throne, spot;" cf. 
Skt. gâtu- "going, motion; free space for moving; place of abode;" PIE *gwem- "to  go, come"). 

stationary 
  %    
istvar (#) 
 
Fr.: stationnaire    

Having a fixed, unchanging position; motionless. geostationary orbit 

M.E. from L.  stationarius, in classical L., "of  a military  station," from statio,    station. 

Isatvar, from ist present stem of istâdan "to stand" (Mid.Pers. êstâtan; O.Pers./Av. sta- "to stand, stand 
still; set;" Av.  hištaiti;  cf. Skt. sthâ- "to stand;" Gk. histemi "put, place, weigh," stasis "a standing still;"  L. 
stare "to stand;" Lith. statau "place;" Goth. standan; PIE base *sta- "to stand") + -var suffix  of  possession, 
variant -ur (Mid.Pers. -uwar, -war;  from O.Pers. -bara, from bar-  to bear, carry"). 

stationary black hole 
  -  %    
siyah-câl-e istvar 
 
Fr.: trou  noir stationnaire    

A black hole with zero angular momentum, that does not rotate. 

  stationary;   black hole. 

stationary limit surface 
    ^ Vz  %    
ruye-ye hadd-e istvar 
 
Fr.: surface limite  stationnaire    

A property of spacetime outside a rotating black hole, which consists of a surface which geometrically 
bounds the ergosphere outwards. At the stationary limit a particle would have to move with the local light 
velocity in order to appear stationary to a distant observer. This is because the space here is being dragged 
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at exactly the speed of light relative to the rest of space. Outside this limit space is still dragged, but at a 
rate less than the speed of light. Also known as static limit. 

  stationary;   limit;    surface. 

stationary noise 
  
   %    
nufe-ye istvar 
 
Fr.: bruit  stationnaire    

Electronics: A random noise whose intensity remains constant with time. 

  stationary;   noise. 

stationary orbit 
  	  %    
madâr-e istvar 
 
Fr.: orbite  stationnaire    

An orbit in  which the satellite revolves about the primary at the angular rate at which the primary rotates 
on its axis. From the primary, the satellite thus appears to be stationary over a point on the primary. 

  stationary;   orbit. 

stationary phase 
    %    
fâz-e istvar 
 
Fr.: phase stationnaire    

Mechanics: The condition of a body or system at rest. 

  stationary;   phase. 

stationary point 
  
#"  %    
noqte-ye istvar 
 
Fr.: station    

Of a planet, the position at which the rate of change of the apparent right ascension of a planet is 
momentarily zero. 

  stationary;   point. 

stationary satellite 
  	  %    
mâhvâre-ye istvar 
 
Fr.: satellite  stationnaire    

An artificial  satellite in a synchronous orbit.   geostationary orbit 

  stationary;   satellite. 
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stationary wave 
  	   %    
mowj-e istvar 
 
Fr.: onde stationnaire    

Same as  standing wave. 

  stationary;   wave. 

statistical 
  	    
âmâri 
 
Fr.: statistique    

Of, pertaining to, consisting of, or based on  statistics. 

Statistic, from   statistics +   -al. 

statistical equilibrium 
  %	
  	    
tarâzmandi-ye âmâri 
 
Fr.: équilibre  statistique    

A state in which the average density of atoms per cubic centimeter in any atomic state does not change 
with time and in which, statistically,  energy is equally divided among all degrees of freedom if classical 
concepts prevail. 

  statistical;    equilibrium. 

statistical mechanics 
  	$
$   	    
mekânik-e âmâri (#) 
 
Fr.: mécanique statistique    

The branch of physics that applies statistical principles to the mechanical behavior of large numbers of 
microscopic particles (such as molecules, atoms, or subatomic particles) in order to explain and predict the 
overall properties of the system composed of such particles. 

  statistical;    mechanics. 

statistical parallax 
  %   	    
didgašt-e âmâri 
 
Fr.: parallaxe  statistique    

The mean parallax of a group of stars that are all at approximately the same distance, as determined from 
their radial velocities and proper motions. 

  statistical;    parallax. 

statistical weight 
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  
   	    
vazn-e âmâri 
 
Fr.: poids statistique    

  statistical;   weight. 

statistics 
  	    
âmâr (#) 
 
Fr.: statistique    

A branch of applied mathematics that deals with the collection and interpretation of quantitative data and 
the use of probability theory to estimate population parameters. 

From Ger. Statistik "political  science," from Mod.L. statisticus (collegium)  "state affairs," from It.  statista 
"person skilled in statecraft," from stato "state," ultimately  from L.  status "position, form of government;" 
cognate with Pers. ist-, istâdan "to stand" (Mid.Pers. êstâtan; O.Pers./Av. sta- "to stand, stand still; set;" 
Av. hištaiti;  cf. Skt. sthâ- "to stand;" Gk. histemi "put,  place, weigh," stasis "a standing still;" L. stare "to 
stand;" Lith. statau "place;" Goth. standan; PIE base *sta- "to stand"). 

Âmâr "computation, arithmetic; statistics," from  âmârdan "to reckon, to calculate," related to ošmârdan, 
šomârdan, šomordan "to count, to calculate," mar, mâr- "count, reckon, measure," bimar "countless," 
nahmâr "great, large, big;" Mid.Pers. âmâr "calculating, reckoning;"  Av.  base mar- "to have in mind, 
remember, recall," hišmar-; cf. Skt. smr-, smarati "to remember, he remembers," L. memor, memoria, Gk. 
mermera "care," martyr "witness." 

steady flow 
  %-
      
tacân-e pâyâ 
 
Fr.: écoulement constant, ~ stationnaire    

A flow  in which the characterizing conditions, such as streamlines or mean velocity at any given point, do 
not change with time. 

  steady;  flow. 

Tacân  flow; pâyâ "steady, constant," from pâyidan "to stand firm, to be constant, steady," from 
Mid.Pers. pattây-, pattutan "to last, endure, stay." 

steady-state theory 
  
  3%      
negare-ye hâlat-e pâyâ 
 
Fr.: théorie de l'état stationnaire    

A cosmological theory according to which the Universe has no beginning and no end and maintains the 
same mean density, in spite of its observed expansion, by the continuous creation of matter. The theory 
was first put forward by Sir James Jeans in about 1920 and again in revised form in 1948 by Hermann 
Bondi and Thomas Gold. It was further developed by Sir Fred Hoyle to deal with problems that had arisen 
in connection with the alternative Big Bang model. Observations since the 1950s have produced much 
evidence contradictory to the steady-state theory and supportive of the Big Bang model. 

  steady;  state;   theory. 
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Negaré theory;  hâlat  state; pâyâ "steady, constant," from pâyidan "to stand firm, to be constant, 
steady," from Mid.Pers. pattây-, pattutan "to last, endure, stay." 

steel 
      
pulâd (#) 
 
Fr.: acier    

A strong alloy of iron  containing up to 1.5 percent carbon along with small amounts of other elements 
such as manganese, chromium, nickel, and so forth. 

O.E. style; cf. O.S. stehli, O.N., M.L.G. stal, Dan. staal, Swed. stål, M.Du.  stael, Du. staal, O.H.G. stahal, 
Ger. Stahl. 

Pulâd, variant fulâd, from Mid.Pers. pôlâwad,  pôlâvat, loaned in Arm. polopat, polovat, maybe related to 
Skt. pavra- "a weapon with metallic point, a spear, a lance." 

Stefan-Boltzmann constant 
    %
-%	
    
pâyâ-ye Stefan-Boltzmann 
 
Fr.: constante de Stefan-Boltzmann    

The constant of proportionality present in the Stefan-Boltzmann law. It is equal to S = 5.6697 × 10-8 W m-
2 K-4. 

  Stefan-Boltzmann law;   constant. 

Stefan-Boltzmann law 
  #

    %
-%	
    
qânun-e Stefan-Boltzmann 
 
Fr.: loi  de Stefan-Boltzmann    

The flux of radiation from  a blackbody is proportional to the fourth power of  its absolute temperature: L = 
4R2T4. Also known as Stefan's law. 

Ludwig Eduard Boltzmann (1844-1906), an Austrian physicist, who made important contributions in  the 
fields of statistical mechanics and statistical thermodynamics and Josef Stefan (1835-1893), an Austrain 
physicist;   law. 

stellar association 
    %    
âhazeš-e setâre-yi 
 
Fr.: association stellaire    

A large, loose grouping of 10 to 1000 stars that are of similar spectral type and share a common origin. 
The members move together through space, but have become gravitationally unbound. Stellar associations 
are primarily identified  by their common movement vectors and ages.  OB association;   T 
association;   R association. 

  stellar;   association. 

stellar astronomy 
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  )%
  %    
axtaršenâsi-ye setâreyi (#) 
 
Fr.: astronomie stellaire    

The field of astronomy that deals with the study of stars, their physical properties, formation, and 
evolution. 

  stellar;   astronomy. 

stellar atmosphere 
  ^ ']  %   ~    
javv-e setâre-yi, havâsephre ~ 
 
Fr.: atmosphère stellaire    

The outer envelope of gas and plasma that surrounds a star; characterized by pressure, temperature, 
density, chemical composition, and opacity at varying altitudes. 

  stellar;   atmosphere. 

stellar evolution 
  %  %    
fargašt-e setâré 
 
Fr.: évolution stellaire    

The gradual changes in physical state (spectrum, luminosity, temperature) and chemical compostion that 
occurs during the life of a star. 

  stellar;   evolution. 

stellar interior 
  
  %    
darune-ye setâré 
 
Fr.: intérieur  stellaire    

That part of a star which lies below the photosphere. 

  stellar;   interior. 

stellar photometry 
  

       %    
nursanji-ye setâre-yi 
 
Fr.: photométrie stellaire    

The precise measurement of a star's brightness, usually through several specific wavelength bands. 

  stellar;   photometry. 

stellar population 
  qW=m  %    
porineš-e setâre-yi 
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Fr.: population  stellaire    

  Population I stars;    Population II  stars. 

  stellar;   population. 

stellar pulsation 
  %  % ~ %    
tapeš-e setâré, ~ setâre-yi 
 
Fr.: pulsation  stellaire    

The expansion of a star followed by contraction so that its surface temperature and luminosity undergo 
periodic variation. 

  stellar;   pulsation. 

stellar rotation 
  -)   % ~ %    
carxeš-e setâré, é setêre-yi 
 
Fr.: rotation  stellaire    

The spinning of a star about its axis, due to its angular momentum. Stars do not necessarily rotate as solid 
bodies, and their angular momentum may be distributed nonuniformly, depending on radius or 
latitude.Thus the equator of the star can rotate at a different angular velocity than the higher latitudes. 
These differences in the rate of rotation within a star may have a significant role in the generation of a 
stellar magnetic field. 

  stellar;   rotation. 

stellar structure 
  )%  % ~ %    
sâxtâr-e setâré, ~ setêre-yi 
 
Fr.: structure stellaire    

A physical model that describes the internal arrangement of a star in detail and makes detailed predictions 
about the luminosity, the color, and the future evolution of the star. 

  stellar;   structure. 

stellar wind 
    %    
bâd-e setâre-yi 
 
Fr.: vent stellaire    

The steady flow of gas away from a star resulting in  mass loss. They range from gentle solar wind (2 x 
10-14 solar masses per year) to violent winds some 10 billions times stronger (10-4 solar masses per year) 
for hot, massive stars. 

  stellar;   wind. 

Stephan's Quintet 
  
%  %
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panjtâye-ye Stephan 
 
Fr.: Quintet de Stéphan    

A group of five  closely grouped galaxies (NGC 7317, 7318A, 7318B, 7319 and 7320) in the constellation 
  Pegasus. Four of the galaxies show essentially the same  redshift, suggesting that they are at the 
same distance from us. The fifth galaxy (NGC 7320) has a smaller redshift than the others, indicating it is 
much closer. This one is probably a foreground galaxy which happens to lie along the line of sight. The 
four distant galaxies seem to be colliding, showing serious distortions due to gravitational  tidal  forces. 
The NASA   Spitzer Space Telescope has revealed the presence of a huge intergalactic  shock wave. 
Collisions play an important role in the life  cycles of galaxies.   merging galaxies. 

Named after the French astronomer Edouard Stéphan (1837-1923), who discoved the group in 1877 at 
Marseilles Observatory, using the  Foucault's  reflector;   quintet. 

steradian (sr) 
  %
    
esterâdiân (#) 
 
Fr.: stéradian    

The solid angle subtended at the center of a sphere by an area on its surface numerically equal to the 
square of the radius.  square degree. 

From ste(reo)-, a shortening of stereotype +  radian. 

stereo comparator 
  	
    %    
ham-sanj-gar-e estereyo 
 
Fr.: stéréo comparateur    

A device that allows two images of the sky taken at different times to be optically superimposed so that 
changes in star brightness or moving objects can be detected. 

Stereo a shortening of stereotype, from Fr. stéréotype (adj.) "printing by means of a solid plate of type," 
from Gk. stereos "solid" + Fr. type "type;"  comparator, from  L. comparare "to place together, match," 
from compar "alike, matching,"    com-;   partial  + -tor. 

Ham-sanj-gar "comapartor," from  ham-  com- + sanj stem of sanjidan "to compare" + -gar  -or. 

stereoscope 
  %-
	    %
	    
estereyo-namâ, barjaste-namâ 
 
Fr.: stéréoscope    

An optical instrument for viewing  an overlapping pair of photographs (or perspective drawings) in order 
to see a three-dimensional image. 

Stereo a shortening of stereotype, from Fr. stéréotype (adj.) "printing by means of a solid plate of type," 
from Gk. stereos "solid" +    -scope. 

Stern-Gerlach experiment 
  	  %
-)    
âzmâyeš-e Stern-Gerlach (#) 
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Fr.: expérience de Stern et Gerlach    

An experiment devised for measuring the  magnetic moment of silver atoms. A beam of silver atoms id 
directed between the poles of a non-homogeneous magnetic field. Contrarily to the prediction of the 
classical theory, the atoms divide into two distinct parts. One half of atoms are deflected up, the other half 
deflected down. The amount of deflection up or down is exactly of the sama magnitude. Whether an 
individual atom is deflected up or down appears to be random. From a measurement of the deflection, one 
can find the strength of the magnetic moment. This experience provides proof that there exist only two 
permitted orientations, called the quantization of   spin. 

In honor of Otto Stern (1888-1969), German physicist, Nobel laureate in Physics 1943, and Walter 
Gerlach (1889-1979), German physicist, who carried out the experiment in 1922. They used a beam of 
silver atoms from a hot oven because they could be readily detected on a photograph emulsion. Moreover 
the silver atoms allowed studying the magnetic properties of a single electron because the atoms have a 
single outer electron;  experiment. 

stilb (sb) 
  %    
estilb 
 
Fr.: stilb    

Optics: A unit of  luminance equal to one candle per square cm. 

From Gk. stilbe "lamp." 

stimulate (v.) 
  
    
gavâzidan 
 
Fr.: stimuler    

To cause physical activity in something; e.g.  stimulated emission. Related term   excite (v.) = 
barangixtan (
)%
). 

Verb from   stimulus. 

stimulated emission 
          
gosil-e gavâzidé 
 
Fr.: émission stimulée    

The process by which an electron, which is already in an excited state (an upper energy level, in contrast 
to its lowest possible level or "ground state"), can "stimulate" a transition to a lower level, producing a 
second photon of the same energy. The quantum energy of the incoming photon should be equal to the 
energy difference between its present level and the lower level. This process forms the basis of both the  
laser and  maser. Same as  induced emission. 

Stimulated, p.p. of   stimulate (v.);   emission. 

stimulated star formation 
        %    
diseš-e gavâlide-ye setâré 
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Fr.: formation  stimulée d'étoiles    

A process in which a star is not formed spontaneously but is provoked by the action of external forces, 
such as pressure and shock on a molecular cloud by close-by massive stars, supernova explosions, etc.  
sequential star formation. 

Stimulated, p.p. of   stimulate (v.);   star formation. 

stimulus 
      
gavâz 
 
Fr.: stimulus    

Something that incites or rouses to action; an incentive.  
Physiology: Something that causes a physical response in an organism, 

From L. stimulus "goad, spur;" cognate with Pers. tiz sharp. 

Gavâz "goad, a stick with a pointed end, for driving cattle," Mid.Pers. *gawâz, lowned in  Arm. gawazan 
"goad;" Av. gauuza- "whip, stick for  driving cattle," from  gao- "cattle, cow" (   Boötes) + za-, from az- 
"to drive," azaiti  "drives;" cf.  Skt. aj- to drive,"  ájati "drives;" Gk.  agein "to lead, guide, drive;" L. agere 
"to do, set in motion,"   act. 

stochastic 
  $%
    
kâturgin 
 
Fr.: stochastique    

Involving  or containing a random variable or variables. A stochastic variable is neither completely 
determined nor completely random. A system containing one or more stochastic variables is 
probabilistically  determined. 

From Gk. stokhastikos "able to guess, conjecturing," from stokhazesthai "to aim at, guess," from stokhos 
"a guess, target," literally "pointed stake." 

Kâturgin, from  kâtur, kâturé  random + -gin, adj. suffix,  contraction of âgin  "filled." 

stochastic process 
  
  $%
    
farâravand-e kâturgin 
 
Fr.: processus stochastique    

Any process involving a sequence of random variables. The future evolution of a stochastic process is 
therefore described by probability distributions. 

  stochastic;   process. 

stokes (st) 
  %$    
stokes (#) 
 
Fr.: stokes    
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The unit of viscosity in the cgs system, cm2/s, equal to 10-4 m2/s. 

  Stokes law. 

Stokes law 
  #

    %$    
qânun-e Stokes (#) 
 
Fr.: loi  de Stokes    

Fluid mechanics: At low  velocities, the frictional  force on a spherical body moving through a fluid at 
constant velocity is equal to 6a$, where a is the radius of the sphere, 5 the fluid viscosity, and L the 
velocity.  
Spectroscopy: The wavelength of luminescence excited by radiation is always greater than that of the 
exciting radiation. 

After Sir George Gabriel Stokes (1819-1903), a British mathematician and physicist, who made important 
contributions to fluid  dynamics, optics, and mathematical physics;  law 

Stokes parameters 
  	
  %$    
pârâmunhâ-ye Stokes 
 
Fr.: paramètres de Stokes    

Four parameters which are needed to describe fully the polarization state of electromagnetic radiation. 
They involve the maximum and minimum  intensity, the ellipticity,  and the direction of polarization. 

  Stokes law;  parameter. 

stone 
  
    
sang (#) 
 
Fr.: pierre    

The hard nonmetallic mineral or group of consolidated minerals either in mass or in a fragment of pebble 
or larger size. 

O.E. stan; cf. O.N. steinn, Dan. steen, O.H.G., Ger. Stein; from PIE *stai- "stone," also "to thicken, 
stiffen" (cf.  Skt. styayate "curdles, becomes hard;" Av. stay- "heap;" Gk. stear "fat, tallow," stia, stion 
"pebble"). 

Sang "stone, rock;" Mid.Pers. sang; O.Pers. aanga-; Av. asenga- "stone;" PIE *aken-. These terms are 
related to Mod.Pers. âsmân "sky," O.Pers./Av. asman- "stone; sky." 

stony meteorite 
  
   
    
šahâbsang-e sangi 
 
Fr.: météorite pierreuse    

A meteorite composed largely of rock-forming (silicate)  minerals. Stony meteorites, which are the most 
abundant kind of meteorite, are divided into two groups: chondrites and achondrites. 

  stone;  meteorite. 
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stop 
  -    
daricé (#) 
 
Fr.: diaphragme    

The diaphragm used in optical instruments to cut off the marginal portions of a beam of light passing 
through lenses. 

M.E. stoppen (v.), O.E. -stoppian (in forstoppian "to stop up, stifle");  V.L.  *stuppare "to stop or stuff  with 
tow or oakum" (cf. It.  stoppare, Fr. étouper "to stop with tow"),  from L. stuppa "coarse part of flax, tow." 

Daricé, literally  "small door; window,"  from  dar "door,"  + -cé diminutive suffix.  Dar  "door," Mid.Pers. 
dar, O.Pers. duvara-, Av. dvar-, cf. Skt. dvár-,  Gk. thura, L. fores, P.Gmc. *dur-,  O.E. duru, E. door, 
Lith. dvaras "court-yard;"  PIE *dhwer-/*dhwor-   "door, gate." 

stop number 
    $

    
vâbar-e kânuni 
 
Fr.: rapport  focal    

Same as  focal ratio. 

  stop;   ratio. 

Vâbar  ratio;  kânuni  focal. 

stopword 
   $
    
rahâ-vâž, fekan-vâž 
 
Fr.: mot vide    

Computers: A very commonly used word that is normally excluded by computer search engines. 
Stopwords have very little informational  content, such as: and, the, of, it, as, may, that, a, an, of, off, etc. 

  stop;   word. 

Rahâ-vâž, literally "free word,"  from rahâ "free, set free" (O.Pers. rad- "to leave," Skt. rah-,  rahati 
"separates, leaves," Av. razah- "isolation;" PIE *redh-) +  vâž, vâžé word. Fekan-vâž, literally  "dropped 
word," from fekan present stem of fekandan, afkandan "to throw, cast away;" Mid.Pers. abgandan "to 
throw;" O.Pers. avakan- "to throw, place on," from Proto-Iranian *kan-  "to throw,  place, put." 

storm 
  %
    
tufân (#) 
 
Fr.: orage    

An atmospheric disturbance with strong winds accompanied by rain, snow, or other precipitation and 
often by thunder and lightning.  
A violent disturbance or upheaval. 

M.E, from O.E. storm; cf.  O.S., M.L.G., M.Du.,  Du. storm, O.H.G., Ger. sturm. 
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Tufân "storm; the roaring of the sea; noise, confused hum of men or animals," Lori tufo, Laki tuf "intense 
shower accompnied by wind," from tufidan "to  roar, raise a tumult." 

strain 
      
šepil 
 
Fr.: déformation    

Change of volume and/or a shape of a body, or part of a body, due to an applied stress. When a body is 
deformed by such a force, the strain is the ratio of the dimensional change to the original or unstrained 
dimension. The strain may be a ratio of lengths, areas, or volumes.  stress = xošar ()). 

M.E. streinen (v.), from O.Fr. estreindre "to  bind tightly,  clasp, squeeze," from L. stringere "to bind or 
draw tight," from  PIE base *strenk- "tight, narrow; pull  tight, twist;"  cf. Gk. strangein "twist;"  Lith.  stregti 
"congeal;" O.H.G. strician  "mends nets;" Ger. stramm, Du. stram "stiff." 

Šepil "squeeze; fondness" (Dehxodâ) of unknown origin. 

strange 
  %    
šegeft (#) 
 
Fr.: étrange    

Unusual, not expected, extraordinary.  strange particle. 

M.E., from O.Fr. estrange "foreign,  alien," from L.  extraneus "foreign, external," from extra "outside of," 
  extra-. 

Šegeft, from Mid.Pers. škaft, škift, škuft "strange, wonderful, amazing;" Av. skapta- "wonderful." 

strange particle 
    %    
zarre-e šegeft 
 
Fr.: particule  étrange    

An elementary particle created in high-energy particle collisions having a short life and a strangeness 
quantum number of 1. For example, sigma and xi baryons are strange particles. A strange particle is 
produced when a strange quark is created in a high-energy collision.  strangeness. 

  strange; the concept of "stange" arised from the observation that these particles decay rapidly, in 
contrast to others that do not.  particle. 

strangeness 
  %    
šegefti (#) 
 
Fr.: étrangeté    

A quantum number used to describe certain short-lived particles. It is defined as the number of strange 
anti-quarks minus the number of strange quarks in a particle. Strangeness is conserved in any strong and 
electromagnetic interaction, but not in weak interactions. 

Strangeness, the quality or condition of being  strange. 
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stratification 
  -

    
cine-bandi 
 
Fr.: stratification    

A layered structure of sedimentary rocks in which the individual layers can be traced a considerable 
distance. The layers can be caused by many differences which include materials of different composition, 
color, grain size or orientation. 

Strati-, from    stratum + -fication from  L. -ficare  "to do, make." 

Ciné  stratum + bandi, from bastan "to bind, shut; to contract, get, acquire; to coagulate," (Mid.Pers. 
bastan/vastan "to bind, shut," Av./O.Pers. band- "to bind, fetter," banda- "band, tie," Skt. bandh- "to  bind, 
tie, fasten," PIE *bhendh- "to bind,"  cf. Ger. binden, E. bind,   band). 

stratigraphy 
  -

    
cine-šenâsi (#) 
 
Fr.: stratigraphie    

The study of sedimentary rock units, including their geographic extent, age, classification, characteristics 
and formation. 

Strati-, from    stratum +   -graphy. 

Ciné  stratum + negâri  -graphy. 

stratosphere 
  -
    
cine-sepehr 
 
Fr.: stratosphère    

The second major layer of Earth's atmosphere, just above the  troposphere and below the  
mesosphere, extending from about 20 km to 90 km above the Earth. It is characterized by little vertical 
increase in temperature. 

From Fr. stratosphère, literally "sphere of layers," coined by Fr. meteorologist Léon-Philippe Teisserenc 
de Bort (1855-1913) from L. stratus "a spreading out" (from  p.p. stem of sternere "to spread out") + -
sphère ( sphere), as in atmosphère. 

Cine-sepehr, from Ciné  stratum + sepehr sphere. 

stratum 
  -
    
ciné (#) 
 
Fr.: couche    

Geophysics: A layer of the atmosphere or the sea, regarded as lying between horizontal planes.  
Geology: A single bed of sedimentary rock, generally consisting of one kind of matter representing 
continuous deposition. 

1388
From L. stratum "thing spread out, pavement," from neuter p.p. of sternere "to spread out, lay down, 
stretch out," from PIE base *ster- "to spread, extend, stretch out;" cf. Pers. gostar-, gostardan "to spread;" 
Av. star- "to  spread," starati "spreads;" Skt. star- "to spread out, extend, strew," strnati "spreads;" Gk. 
stornumi "I spread out," strotos "spread, laid out;" Ger. Strahlung "radiation,"  from strahlen "to radiate," 
from Strahl "ray;"  from M.H.G.  strle; from O.H.G. strla "arrow,"stripe." 

Ciné "layer," from  cin present stem of cidan "to collect, gather;" Mid.Pers. cyn- "to gather, collect," 
Parthian Mid.Pers. (+*ni-) ncyn- "to  pile up, heap up together," nycnyšn "stack;" Av. ci- (ca-, caii-) "to 
heap up, gather;" cf. Skt. ci- "to gather, heap up," cinoti "gathers." 

Strömgren sphere 
    %	
 $  ~    
sepehr-e Stömgren, kore-ye ~ 
 
Fr.: sphère de Strömgren    

A theoretical sphere of ionized hydrogen created by energetic ultraviolet photons of a hot star embedded 
in a uniform interstellar molecular cloud and lying  at the center of the sphere.  H II region. 

Named after Bengt Strömgren (1908-1987), a Danish astrophysicist, who put forward the first and 
simplest version of the model in 1939;   sphere. 

stream 
  )  
) 
    
1) râbé; 2) râbidan 
 
Fr.: 1) courant, cours d'eau; 2)  couler    

1) (n.) A general term for any river, brook, rivulet  or course of running water.  
A steady flow of a fluid,  small solid particles, or radiant energy.   Magellanic  stream. Related concepts: 
  current (jarayân  = 
);  flow (tacân = %-
).  
2) (v.) To move or proceed continuously like a flowing  stream. 

O.E. stream "a course of water;" cf. O.S. strom, O.N. straumr, Dan. strøm, Swed. ström, Norw. straum, 
Du. stroom, O.H.G. stroum, Ger. Strom "current, river," from  PIE base *sreu- "to flow;"  cf. Pers. rud, 
from Mid.Pers. rôd "river;"  O.Pers. rautah- "river;"  Skt. srotas- "river,"  sru- "to  flow;"  Pali sota- "stream, 
flood;" Gk.  rhoos "a stream, a flowing," from rhein  "to flow." 

1) Râbé, from dialectal Gilaki râbé "flowing   of water or liquid,"  Semnâni rové "a stream of water flowing 
beyond control," Pers. colloqual râ (in râ gereftan "to  overflow, flow  beyond control");  probably from 
PIE base *rei- "to flow;"  cf. Skt.  ray- "to flow,  run," raya-  "stream;" L. rivus "stream, brook;"  O.C.S. reka 
"river;"  M.Ir. rian  "river,  way;" Goth. rinnan  "run, flow,"  rinno  "brook;" M.L.G.  ride  "brook;"  O.E. riþ 
"stream."  
2) Râbidan infinitive  of râbé. 

stream current 
  
      
jarayân-e râbé 
 
Fr.: veine de courant    

Hydrology: A  steady current in a stream or river.  
Oceanography: A deep, narrow, well-defined fast-moving ocean current. 

  stream;   current. 
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streamer 
  $    
derafšak 
 
Fr.: jet, grand  jet    

Any long, narrow piece or thing, as a spray of a plant or a strip of cloud; something that streams.  
coronal streamer;   helmet streamer 

M.E. stremer, from   stream + -er. 

Derafšak, from derafš "flag, banner;" Mid.Pers. drafš "banner," drafšidan  "to tremble;" Av.  drafša- 
"banner;" cf. Skt. drapsá- "flag, banner; drop, spark;" also Fr. drapeau It. drappo "flag,"  Lith.  drapana 
"dress." 

streaming 
      
râbeš 
 
Fr.: 2) lecture en transit    

1) Fluid mechanics: Any process or instance of flowing.  
2) Computer science: A condition of a terminal or modem that has locked into a constant carrier signal, 
thus preventing the normal flow of data. 

Verbal noun of   stream. 

streamline 
  )"    
râbxatt 
 
Fr.: ligne  de courant    

In fluid  mechanics, an imaginary line along which individual particles of a fluid  free from turbulence 
flow. 

  stream;   line. 

Strehl ratio 
    %    
vâbr-e Strehl 
 
Fr.: rapport  Strehl    

The ratio of the peak intensity of the central core of the image of a point source to the corresponding 
intensity contained in an image obtained in the absence of aberration. An optically perfect system has a 
Strehl ratio of unity. The ratio may be computed by integrating the area under a  modulation transfer 
function (MTF) curve and dividing  it by the integral over the diffraction-limited   MTF. 

In honor of Karl Strehl (1864-1940), the German physicist and mathematician who introduced the 
concept;  ratio. 

strength 
      
zur 
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Fr.: force, intensité, résistance    

The quality or quantity of force, power, resistance, etc.  line  strength.  
Mechanics: The ability of a material to resist stress without yielding or fracture.  

M.E., from O.E. strengþu "power, force, vigor,  moral resistance," (cf. O.H.G. strengida "strength"), noun 
of strong. 

Zur "strength," variant zâvar; Mid.Pers. zôr "strength, power, vigour,"  zâvar "strength, force," zôrik 
"powerful,"  loaned in Arm. zaur; Av.  zvar- "strength." 

stress 
  )    
xošar 
 
Fr.: contrainte    

The force acting across a unit area in a solid body, tending to produce strain in the body or part of it. 
When a stress is applied to a body, the ratio of stress to strain is a characteristic constant of the body. 

Stress "hardship, adversity, force, pressure," in part a shortening of M.Fr. destresse (fr. détresse) in part 
from O.Fr. estrece "narrowness, oppression," from L. strictus "compressed," p.p. of stringere "draw tight." 

Xošar variant of fešâr "pressure," cf. Lori xošâr, Aftari  xešâr, Qazvini, Qomi  xošâl, Tabari qošâr 
Khotanese ssarr- "to exhilarate;" loaned in Arm. ôšarak, in Ar.  afšaraj "juice." 

strewn field 
  	
  )    
meydân-e paxš 
 
Fr.: champ d'éparpillement    

The area over which the meteorite fragments from a particular fall are dispersed. 

Strewn, p.p. of strew, from M.E. strewen, O.E. strewian; cf. O.S. stroian, O.N. stra, Dan. strø, Swed. strö, 
M.Du. strowen, Du. strooien, O.H.G. strouwen, Ger. streuen, Goth. straujan "to sprinkle, strew;"  PIE base 
*stere- "to spread, extend, stretch out;" from which Pers. gostar-, gostardan "to stretch, expand;" Av. star- 
"to spead out;"   field. 

Meydân  field; paxš "scattered,"   diffuse (v.). 

stria 
  )    
xaš (#) 
 
Fr.: stria    

Secondary synchrones that originate at a certain point in some comets' dust tail, a point where for some 
reason the dust particles have fragmented. 

Mod.L. stria  "strip, streak," L. "furrow,  channel;" cognate with Du. striem, O.H.G.  strimo, Ger. Strieme 
"stripe, streak," from PIE base *streig- "to stroke, rub, press." 

Xaš "streak," dialectal Qomi xaš "streak, stria, mark," Yaqnavi xaš "to draw," Lori  kerr "line;"  litterary 
Pers. xatt line; Mid/Mod.Pers.  kešidan, kašidan "to draw, protract, trail, drag, carry;" Av.  karš- "to 
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draw; to plow," karša- "furrow;"   Proto-Iranian *kerš-/*xrah-  "to  draw, plow;" cf.  Skt. kars-, kársati "to 
pull, drag, plow;"  Gk. pelo, pelomai "to move, to bustle;" PIE base kwels- "to plow." 

string 
  % 	
    
târ, rismân 
 
Fr.: corde    

1) General: A thin cord, usually made of twisted fibers, used for fastening, hanging, or tying. Something 
that resembles string in form or texture.  
2) Music: A cord stretched across a musical instrument and vibrated to produce sound.  
3) Subatomic string;   string theory.  
4)   cosmic string. 

M.E. string, streng; O.E. streng "line, cord, thread;" Du.  streng,Ger. Strang "rope, cord;" PIE base 
*strenk- "stiff,  tight." 

Târ "thread, warp, string" (related to tur "net, fishing  net, snare," tâl "thread" (Borujerdi dialect),  tân 
"thread, warp of a web," from tanidan, tan- "to  spin, twist, weave;" Mid.Pers. tanitan; Av.  tan- to stretch, 
extend;" cf. Skt. tan- to stretch, extend;" tanoti "stretches," tántra- "warp;  essence, main point;" Gk. 
teinein "to stretch, pull tight;"  L. tendere "to stretch; Lith.  tiñklas "net, fishing net, snare," Latv. tikls "net;" 
PIE base *ten- "to stretch").  
Rismân "thread, string, cord" variants rasan, ras, ris, razé, rajé, rijé, rešmé, Mid.Pers. rasan, cf. Skt. 
rajju- "rope, cord,"  L. restis "cord,"  Lith. resgis, rekstis "wicker  basket," O.L.G. risch; PIE base *rezg- "to 
plait." 

string theory 
  
  	
    
negare-ye rismân 
 
Fr.: théorie des cordes    

The latest theory of fundamental physics in which the basic entity is a one-dimensional object rather than 
the "zero-dimensional" point of conventional elementary particle physics. The one-dimensional string-like 
objects exist in the normal four dimensions of space-time plus additional dimensions, the total dimensions 
being ten, eleven, or twenty-six depending on the version of the theory. Particles are strings that vibrate in 
different ways to account for their various properties. 

  string;   theory. 

strip 
  
    
navâr (#) 
 
Fr.: bande    

A long, flat, narrow  piece of something.  instability  strip. 

M.E. probably from M.L.G.  strippe "strap, thong,"  related to stripe. 

Navâr "strip." 

strong 
  %  	
 
	
    
sotorg, zurmand, nirumand (#) 
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Fr.: fort,  puissant    

Having an intense, powerful, or vivid effect. 

O.E. strang "physically powerful, powerful  in effect, forceful,  severe," from P.Gmc. *strangaz (cf. O.N. 
strangr "strong," Du. streng "strict, rigorous," O.H.G. strang "strong, bold, hard," Ger. streng "strict, 
rigorous." 

Sotorg "large, strong," Mid.Pers. sturg "fierce; gross, coarse," Av. st	ra-  "strong, large, rough," stuuišta- 
"strongest, biggest," cf. Skt. sth	rá-  "strong, big, massy, thick," Gk. stylos "column, pillar,"  M.L.G.  st	 r 
big, strong, coarse."  
Zurmand, from zur  strength + -mand possession suffix.  
Nirumand, from niru   force + -mand possession suffix. 

strong encounter 
    %    
ruyâruyi-ye sotorg 
 
Fr.: rencontre proche    

In a star cluster, a  close encounter that strongly changes a star's velocity. 

  strong;   encounter. 

strong force 
  
   %    
niru-ye sotorg 
 
Fr.: interaction  forte    

The force responsible for holding quarks and gluons together to form protons, neutrons and other particles. 
It is the strongest of the four fundamental forces. Same as  strong interaction. 

  strong;   force. 

strong interaction 
  
  %    
andaržireš-e sotorg 
 
Fr.: interaction  forte    

The interaction between quarks that is transmitted by gluons. The characteristic range of the strong 
interaction is 10-13 cm, and the time scale over which it operates is on the order of 10-23 second. Also 
called   strong force. 

  strong;   interaction. 

strontium 
  %
	    
estonsiom (#) 
 
Fr.: strontium    

A metallic chemical element; symbol Sr. Atomic  number 38; atomic weight 87.62; melting point 769°C; 
boiling point 1,384°C;  specific gravity 2.6 at 20°C. Strontium is a soft, silver-yellow  metal with  three 
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allotropic crystalline forms.  It is found in nature only in the combined state, as in strontianite. It is used in 
fireworks, flares, and tracer bullets. The radioactive isotope Strontium-87, the daughter of Rubidium-87, 
has a half-life of 48.8 x 109 years. 

The name derives from Strontian "a town in Scotland." The mineral strontianite is found in mines in 
Strontian. The element was discovered by the Scottish chemist and physician Thomas Charles Hope in 
1792 observing the brilliant red flame color of strontium.  It was first isolated by the English chemist 
Humphry Davy in 1808. 

structure 
  )%    
sâxtâr (#) 
 
Fr.: structure    

The arrangement of parts in an object or organism. 

M.E., from L.  structura "a fitting  together, adjustment, building," from  structus, p.p. of struere "to pile, 
build, assemble," related to strues "heap," from PIE *stere- "to spread, extend, stretch out;" cf. Pers. 
gostar-, gostardan "to spread;" Av. star- "to  spread," starati "spreads;" Skt. star- "to spread out, extend, 
strew," strnati "spreads;" Gk. stornumi "I  spread out," strotos "spread, laid out;" Ger. Strahlung 
"radiation," from  strahlen "to radiate," from Strahl  "ray;" from  M.H.G. strle; from O.H.G.  strla 
"arrow,"stripe." 

Sâxtâr, from sâxt "made; make, construction, structure; style," past stem of sâxtan, sâzidan "to build, 
make, fashion; to adapt, adjust, be fit" (Mid.Pers. sâxtan, sâz-, Manichean Parthian s'c'dn "to prepare, to 
form;" Av.  sak- "to understand, to mark," sâcaya- (causative) "to teach") + -âr verbal noun suffix. 

study 
  )  
) 
    
1) barrasi 2) barrasidan 
 
Fr.: étude    

1) Application of  the mind to the acquisition of knowledge, as by reading, investigation, or reflection.  
2) Research or a detailed examination and analysis of a subject, phenomenon, etc.  
3) A written account of such research, examination, or analysis: 

M.E. studie, from O.Fr estudie, from L. studium "study, application,"  originally  "eagerness," from studere 
"to be diligent." 

Barasi "study," from  bar- "up; upon; on; in;  into; at; forth; with;  near; before; according to" (Mid.Pers. 
abar; O.Pers. upariy "above; over, upon, according to;" Av. upairi  "above, over," upairi.zma- "located 
above the earth;" cf. Gk. hyper- "over, above;" L. super-; O.H.G. ubir  "over;" PIE base *uper "over")  + 
rasi, from rasidan "to  attain; to arrive" (Mid.Pers. rasidan  "to arrive, to mature; O.Pers./Av. rasa- present 
stem of ar- "to move, go or come toward;" cf. Skt. ar-,  rcchati "reaches;" Gk. erkhomai "to go, to reach;" 
L. oriri  "to rise"). 

sub- 
  -    
zir- (#) 
 
Fr.: sub-    

A prefix occurring  originally  in loanwords from L.  but freely attached to elements of any origin and used 
with the meaning "under, below, beneath." 
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From L. preposition sub "under" (also "next to, up to, towards"), from  PIE base *upo- "from below," 
hence "turning upward, upward, up, over, beyond;" cf. O.Pers. up (prep.) "under, with;" Av. up, upa 
(prep.; prevb) "towards, with, on, in"  (up.gam- "to arrive at," uppa- "living in the water," upa.naxturušu 
"bordering on the night"); Mod.Pers. bâ "with,"  from  abâ; Skt. úpa (adv., prevb., prep.) "towards, with, 
under, on;" Gk. hypo "under;" Goth. iup, O.N., O.E. upp "up, upward." 

Zir- "below,  down;" Mid.Pers. azêr "below, under," êr  "below, down; low,  under," adar "low;"  Av.  a
ara- 
(adj.), a
airi-  (prep.) "below;"  cf. Skt. ádhara-  "lower;"  L. infra  (adv., prep.) "below, underneath, 
beneath," inferus "lower;" O.E. under "under, among"); PIE base *ndher. 

sub-arcsecond 
  -7
    
zir-sâniye-yi 
 
Fr.:    

A measure of angle smaller than 1 arcsecond, usually until 0.1 arcsecond. 

  sub-;   arc second. 

sub-arcsecond imaging 
  %&   -7
    
tasvir-gari-ye zir-sâniye-yi 
 
Fr.:    

Imaging in excellent seeing conditions using an adequate detector to obtain stellar images whose profile 
lies in the subarcsecond range. 

  subarcsecond;  imaging. 

sub-image 
  -%&    
zir-tasvir 
 
Fr.: sous-image    

A part of a larger image. 

  sub-;   image. 

subclass 
  -    
zir-radé (#) 
 
Fr.: sous-classe    

A smaller group among several into which a main class is divided, e.g. subclasses a and b among 
supergiants.  subtype. 

  sub-;   class. 

subduction 
  -    
zir-hâzeš 
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Fr.: subduction    

Geology: The process by which one tectonic plate slides down and below another tectonic plate as the two 
converge. The subduction zone is the zone of convergence of two tectonic plates, one of which usually 
overrides the other. 

From L. subductionem (nominative subductio), from subductus, p.p. of subducere "to draw away, 
withdraw, remove," from    sub- + ducere "to lead." 

Zir-hâzeš, verbal noun of zir-hâzidan, from zir-   sub- + hâzidan, hâxtan, from Mid.Pers. "to lead, guide, 
persuade;" Av. hak-, hacaiti "to attach oneself to, to join;" cf.  Skt. sacate "accompanies, follows;" Gk. 
hepesthai "to follow,";  L. sequi "to follow;"   PIE *sekw-. 

subdwarf 
  -$%    
zir-kutulé 
 
Fr.: sous-naine    

A metal-poor main-sequence star with spectral type later than M7 and luminosity class VI. They are 
population II dwarfs which  appear less luminous than their solar metallicity counterparts due to the dearth 
of metals in their atmospheres. Subdwarfs are halo memebers with high proper motions and large 
heliocentric velocities. They are important tracers of the chemical enrichment history of the Galaxy and 
belong to the first generation of stars formed in the Galaxy (at least 10 billion years old). 

  sub-;   dwarf. 

subgiant 
  -*    
zir-qul 
 
Fr.: sous-géante    

A star with a lower absolute magnitude than a normal giant star of its  spectral type. It is a star that has 
exhausted the hydrogen at its center and is evolving into a  red giant. Subgiants are luminosity class IV. 

  sub-;   giant. 

subject 
  )%    
darâxt 
 
Fr.: sujet    

Something that is being discussed, examined, or otherwise dealt with.  
A branch of learning that forms a course of study.  
Philosophy: That which thinks, feels, perceives, intends, as contrasted with the objects of thought, feeling, 
etc. 

M.E. suget, from O.Fr. suget, subget "a subject person or thing," from L. subjectus "placed beneath, 
inferior, open to inspection," noun use of p.p. of subicere "to place under," from   sub-"under" + 
combining form of jacere  "to throw,"from  PIE base *ye- "to do" (cf. Gk.  iemi, ienai "to send, throw," Hitt. 
ijami "I  make"). 

Darâxt "thing  drawn in, under" from dar-  + âxt. The prefix dar-, from  preposition dar "in,  into, within; 
on, upon, above; of, about, concerning;" from Mid.Pers. andar "in, into, within,"     inter-.  
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The second component âxt, contraction of âxté, p.p. of âxtan, variants âhixtan, âhiz- "to draw (a sword)," 
âhanjidan "to draw up, pull,  extract," Mid.Pers. âhixtan, âhanjitan "to  draw out, pull up, extract," Av. 
anj- "to draw, pull, drive;" Proto-Iranian  *anj-. 

subjective 
  )%    
darâxti 
 
Fr.: subjectif    

That which depends upon the personal or individual, especially where it is supposed to be an arbitrary 
expression of private taste, in contrast with the objective. 

Adjective of    subject. 

sublimation 
      
vâlâyeš 
 
Fr.: sublimation    

The process whereby a substance goes from a solid directly to a gaseous form. 

From M.L. sublimationem (nominative  sublimatio) "refinement,"  literally  "a lifting  up, deliverance," from 
L. sublimare "to raise, elevate," from sublimis "lofty." 

Vâlâyeš, verbal noun from vâlâ "sublime, majestic," may be a variant of bâlâ "up, above, high, elevated, 
height," variants boland "high," borz "height,  magnitude" (it occurs also in the name of the mountain 
chain Alborz), Lori dialect berg "hill,   mountain;" Mid.Pers. buland "high;"  O.Pers. baršan- "height;" Av. 
barz- "high, mount," barezan- "height;" cf. Skt. bhrant- "high;"  L.  fortis "strong"  (Fr. & E. force);  O.E. 
burg, burh "castle, fortified  place," from P.Gmc. *burgs "fortress;"  Ger. Burg "castle," Goth. baurgs 
"city,"  E. burg, borough, Fr. bourgeois, bourgeoisie, faubourg); PIE base *bhergh- "high." 

subluminous star 
  %  -%
    
setâre-ye zir-tâbân 
 
Fr.: étoile sous-lumineuse    

A star that is less luminous than a main-sequence star of the same spectral type. 

  sub-;   luminous;   star. 

submarine 
  -    
zir-daryâ-yi 
 
Fr.: sous-marin    

(Adj.) Located, occurring, operating, or living  beneath the surface of the sea. 

From   sub- + marine, from L. marinus  "of the sea," from mare (genitive maris) "sea." 

Zir-daryâyi,  fro zir  sub- + daryâ   sea + -yi adj. suffix. 

submarine ridge 
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  $    -    
ruk-e zir-daryâ-yi 
 
Fr.:    

Geology: A long, steep elevation of the deep sea floor. 

  submarine;   ridge. 

submarine spring 
  -	   -    
cešme-ye zir-daryâ-yi 
 
Fr.: source sous-marine    

Hydrology: A  freshwater spring that emerges off the seashore. 

  submarine;   spring. 

submillimeter astronomy 
  )%
  -		%    
axtaršenâsi-ye zir-milimetri 
 
Fr.: astronomie sub-millimétrique    

The study of astronomical objects with submillimeter waves. As with  milimeter-wave astronomy, this part 
of the spectrum is rich in lines emitted by interstellar moclecules and dust. 

  submillimeter wave;   astronomy. 

submillimeter wave 
  	   -		%    
mowj-e zir-milimetri 
 
Fr.: onde sub-millimétrique    

An electromagnetic wave having wavelengths less than one millimeter (frequencies greater than 300 
gigahertz). 

  sub-;   millimeter;    wave. 

submission 
      
dar-sepord 
 
Fr.: soumission    

An act or instance of submitting. The condition of having submitted.   submit (v.) 

Verbal noun of   submit (v.). 

submit (v.) 
  
    
dar-sepordan 
 
Fr.: soumettre    
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To present for the approval, consideration, or decision of another or others. For example, to submit a 
research paper for publication, to submit an observing proposal. 

From L. submittere "to yield, lower,  let down, put under, reduce," from   sub- "under" + mittere "to  let 
go, send." 

Dar sepordan, dar sepârdan "to yield, surrender, give in," from  dar "in, into"  (  in-)  + 
sepordan/sepârdan "to give in charge, entrust to, deposit with;" ultimately Proto-Iranian *spar-  "to hand 
over, entrust." 

subset 
  -
    
zir-hangard 
 
Fr.: sous-ensemble    

A set of elements wholly contained in another set. If each element of a set A belongs to a set B, A is called 
a subset of B, written A⊂ B or B⊃   A and read "A is contained in B" or "B contains A" respectively. 

  sub- +   set. 

subshell 
  -%    
zir-pusté 
 
Fr.: sous couche    

A set of electrons with the same angular momentum quantum number, denote l. The number of electrons 
permitted in a subshell is equal to 2l + 1. 

  sub- +   shell. 

subsolar point 
  
#"  -)    
noqte-ye zir-xoršidi 
 
Fr.: point  subsolaire    

The point of the surface of a celestial body (including the Earth) at which the Sun is directly overhead at a 
particular time. 

  sub-;   solar;   point. 

subsonic 
  -&    
zir-sedâyi 
 
Fr.: subsonique    

Describing a speed that is less than the speed of sound in the medium concerned.  supersonic. 

  sub-;   sonic. 

subsonic flow 
  %-
  -&    
tacân-e zir-sedâyi 
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Fr.: écoulement subsonique    

A flow  in which the velocity  of the constituting particles never exceeds that of sound in the same fluid. 
Also called subcritical  flow. 

  subsonic;   flow. 

substance 
  %    
zirist 
 
Fr.: substance    

1) That of which a thing consists; physical matter or material.  
2) Physics: A species of matter, commonly homogeneous, that occurs in macroscopic amounts.  
3) Philo.: That by virtue  of which a thing has its determinate nature, which makes it what it is, as 
distinguished from something else. 

M.E., from O.Fr. substance, from L. substantia "being, essence, material," from substans, pr.p. of substare 
"to stand under or be present," from  sub- "up to, under" + stare "to stand," cognate with Pers. istâdan 
"to stand," as below. 

Zirist, literally  "to  stand under," from zir-  sub- + ist "to stand; to be standing, "from istâdan "to stand;" 
Mid.Pers. êstâtan; O.Pers./Av. sta- "to stand, stand still; set;" Av. hištaiti; cf.  Skt. sthâ- "to stand;" Gk. 
histemi "put, place, weigh," stasis "a standing still;" L.  stare "to stand;" Lith. statau "place;" Goth. 
standan; PIE base *sta- "to stand." 

substellar limit 
  =  ^ Vz-%    
hadd-e zir-setâre-yi 
 
Fr.: limite  sous-stellaire    

The mass limit below which proton-proton fusion  cannot take place, and the cloud collapse cannot lead to 
the formation of a star. The limit is 0.075 solar masses, corresponding to about 100 Jupiter masses. 

  sub-;   stellar;   limit. 

substellar object 
   =  j-%    
bart-e zir-setâre-yi 
 
Fr.: objet sous-stellaire    

An object with a mass too small to ignite hydrogen and thus become a true star, such as a  brown dwarf. 

  sub-;   stellar;   object. 

substellar point 
  <Š‹[ =  -%    
noqte-ye zir-setâre-yi 
 
Fr.: point  substellaire    

The point on the Earth, or other body, at which a particular star is directly overhead at a given time. 
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 sub-;  stellar;   point. 

subsystem 
  -	
    
zir-râžmân 
 
Fr.: sous-système    

A coherent component of a larger system. 

 sub-;  system 

subtend (v.) 
  %

    
zirtânidan 
 
Fr.: sous-tendre    

To be opposite and delimit the extent of an angle or side of a geometric figure. 

From L. subtendere "to stretch beneath," from  sub- + tendere "to stretch," cognate with Pers. târ 
"string," tanidan "to weave," as below. 

Zirtânidan from zir- sub- + tânidan from tân "thread, warp of a web," tâl "thread" (Borujerdi dialect), 
târ "thread, warp, string," related to tur "net, fishing net, snare," from tanidan, tan- "to spin, twist, weave;" 
Mid.Pers. tanitan; Av. tan- to stretch, extend;" cf. Skt. tan- to stretch, extend;" tanoti "stretches," tántra- 
"warp; essence, main point;" Gk. teinein "to stretch, pull tight;" L. tendere "to stretch, as above; Lith. 
tiñklas "net, fishing net, snare," Latv. tikls "net;" PIE base *ten- "to stretch." 

subtended angle 
  <= V_[>X=      
zâvie-ye zirtânidé 
 
Fr.: angle sous-tendu    

An angle whose two sides pass through the endpoints of an arc. 

Subtended p.p. of  subtend (v.);  angle. 

subterrestrial point 
  
#"  -	
    
noqte-ye zir-zamini 
 
Fr.: point subterrestre    

The point on the surface of a celestial body where the star is perceived to be directly overhead (in zenith). 
The sublunar point and subsolar point are the equivalent points for the Moon and Sun, respectively. 

 sub-;  terrestrial. 

subtype 
  -
    
zir-guné 
 
Fr.: sous-type    
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A special type being part of a more general type, e.g. subtype 2 among G type stars.  subclass. 

  sub-;   type. 

successive 
      
payâpey (#) 
 
Fr.: successif    

Following in  order or in uninterrupted sequence; e.g.  method of successive approximations. 

M.E. from M.L.  successivus, from successus, p.p. of succedere "come after, go near to," from  sub- 
"next to, after" + cedere "to go, move." 

Peyâpey "successive," from pey "after; step," related to pâ "foot" (Mid.Pers. pâd, pây, Av. pad-, Skt. pat, 
Gk. pos, gen. podos, L. pes, gen. pedis, P.Gmc. *fot, E. foot, Ger. Fuss, Fr. pied; PIE *pod-/*ped-) + -â- 
epenthetic vowel + pey, as explained. 

sulfur 
      
gugerd (#) 
 
Fr.: soufre    

Also sulphur, a nonmetallic chemical element; symbol S. Atomic number 16; atomic weight 32.06; 
melting point 112.8°C (rhombic),  119.0°C (monoclinic), about 120°C (amorphous); boiling point 
444.674°C; specific gravity at 20°C, 2.07. 

M.E. sulphur, from  L. sulpur, sulphur, sulfur  "brimstone;" maybe from Skt. sulveri  "eneny of copper," as 
copper loses all its properties when heated with sulfur. It was known from prehistoric times. In 1809, the 
French chemists, Louis-Joseph Gay-Lussac and Louis-Jacques Thenard proved the elemental nature of 
sulfur. 

Gugerd, from Mid.Pers. gôgird "sulfur,"  gôgirdômand "sulfurous." 

sum 
  $    
afzâk 
 
Fr.: somme    

The number or quantity that is the result of adding two or more numbers or quantities. 

M.E. summe, from O.Fr. summe, from L. summa "total number, whole, essence, gist," noun use of 
feminine of summus "highest," superlative of superus,  super-. 

Afzâk, from afzâ + -âk "noun suffix. The first  component present stem of afzudan "to add, increase" 
(Mid.Pers. abzudan "to increase, grow;" O.Pers. abijav- "to increase, add to, promote," from abi-, aiby- 
"in addition to; to;  against" + root jav- "press forward;" Av.  gav- "to hasten, drive;" Sk. jav- "to  press 
forward, impel quickly,  excite," javate "hastens"). 

summer 
  %%
    
tâbestân (#) 
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Fr.: été    

The season that starts when the Sun, during its apparent yearly motion, attains the celestial longitude 90 
degrees in the Northern Hemisphere and 270 degrees in the Southern Hemisphere. The current length of 
the summer season, around the epoch 2000, is 93.65 days. 

M.E. sumer, from O.E. sumor (cf. O.S., O.N., O.H.G. sumar, O.Fris. sumur, M.Du.  somer, Du. zomer, 
Ger. Sommer), from PIE base *sem- "summer; cf. Av. ham- "summer;" Mid.Pers. hin "summer;" Skt. 
sám- "half-year, season;" Arm. am "year," amarn "summer;" O.Ir. sam "summer;" O.Welsh ham 
"summer." 

From Mid.Pers. tâpistân, ultimately from  Proto-Iranain *tap-st- "hot, heat season, time, place." The first 
component *tap- "to shine, radiate;" cf. Mod.Pers. tâbidan, variants tâftban "to shine," tafsidan "to 
become hot;" Mid.Pers. tâftan "to heat, burn, shine;" taftan "to become hot;" Parthian t'b "to shine;" Av. 
tp-, taf- "to warm up, heat," tafsat "became hot," tpaiieiti "to create warmth;" cf. Skt. tap- "to heat, 
be/become hot; to spoil, injure, damage; to suffer," tapati "burns;" L. tepere "to be warm," tepidus 
"warm;" PIE base *tep- "to be warm."  
The second component *st- "to stand; to set; to place;" a suffix of "place, land, country" and in rare cases 
"time;" examples: %
 "Lorestân;"  $%
  "Kurdestân;" *
%
  "Afghanistan;"  %$%
 
"Turkistan;" $%
   "Pakistan;" 
%
  "England;"  %
 "Poland;" $%
    "kuhestân = 
mountaneous region, highland;" %%
 "summer;" 	%
  "winter."  From Mid.Pers. -stân, -istân. 
Examples: gôstân (%
)  "cowshed;"  šapistân (%
)   "dormitory;"   tâpistân "summer;" zamistân 
"winter."  From O.Pers. stna- "place;" Av. stna-, as in gaostna- (Mid.Pers. gôstân, as above) 
"cowshed;" from Proto-Iranian *stna-. This suffix  is related to O.Pers./Av. base sta- "to stand;" 
Mod.Pers. istâdan (%
) "to stand;" cf. Skt. sth- "to stand," sthna- "standing;" Gk. histemi "to put, 
place," stasis "standing still;" L. stare "to  stand;" Goth. standan; O.H.G. stantan; O.E. standan; E. stand; 
PIE base *sta- "to stand." 

summer solstice 
  Y[>?\>X  
>?\='j    
xoristân-e tâbestâni 
 
Fr.: solstice d'été    

The moment in the Northern hemisphere when the Sun attains its highest declination of 23°17' with 
respect the equator plane. 

  summer;  solstice. 

summer triangle 
  <  Y[>?\>X      
sebar-e tâbestâni 
 
Fr.: triangle  d'été    

The triangular shape formed by the three bright stars  Altair,   Deneb, and   Vega on the northern 
hemisphere's  celestial sphere, particularly visible during  the summer months. 

  summer;  triangle. 

Sun 
  )    
xoršid (#) 
 
Fr.: Soleil    
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The star that governs the solar system. It is a yellow main-sequence star of spectral type G2, shines with 
apparent magnitude -26.74, and has an absolute magnitude of +4.83. The Sun is 4.6 billion years old and 
lies 27,000 light-years from the Galactic center. 

O.E. sunne; cf. O.N., O.S., O.H.G. sunna, M.Du. sonne, Du. zon, Ger. Sonne, Goth. sunno), cognate with 
Pers. xor, hur, as below. 

Xoršid "sun," originally  "sunlight,"  from xor  "sun," variant hur; Mid.Pers. xwar  "sun;" Av. h	 -, hvar- 
"sun;" cf. Skt. surya-, Gk. helios, L.  sol, cognate with E. sun, as above; PIE base *sawel- "sun" + šidŠid- 
"light, sunlight;"  from Mid.Pers. šêt "shining, radiant, bright;"  Av.  xšata- "shining, brilliant, splendid, 
excellent." 

sundial 
  Y>?v  Œ>     
sâ'at-e âftâbi (#) 
 
Fr.: cadran solaire    

An instrument for showing apparent solar time by the position of the shadow cast by an indicator.  
gnomon. 

From   Sun + -dial M.E. instrument for  telling time by  the Sun's shadow, presumably from M.L. dialis 
"daily,"  from L. dies "day;"    diurnal. 

Sâ'at-e âftâbi, from sâ'at  clock + âftâb  Sun. 

sungrazer 
  )    
xoršid-sâb 
 
Fr.:    

A comet that passes extremely close to the Sun's surface, in some cases within a few thousand kilometres 
of the Sun's surface. The Great Comet of 1965, Ikeya-Seki, was a member of the sungrazer family, coming 
within about 650,000 km of the Sun's surface. Passing so close to the Sun, sungrazers are subjected to 
destructive tidal forces along with intense solar heat which can completely evaporate them during such a 
close approach. 

Sungrazer, from   Sun + i>grazer, agent noun of graze "to touch or rub lightly in passing," from O.E. 
grasian "to feed on grass," from græs "grass;" for the semantic shift cf. Fr. effleurer in the same meaning, 
from fleur "flower." 

Xoršid-sâb, from xoršid  Sun + sâb agent noun of sâbidan "to bruise, file," var. pasâvidan "to touch," 
Khotanese sauy- "to rub," Sogdian ps'w- "to touch," Proto-Iranian *sau- "to rub." 

sunlight 
  %    
âftâb (#) 
 
Fr.: lumière solaire    

The light of the Sun. 

  sun;   light. 

1404
Âftâb, "sun(shine);" Mid.Pers. âftâp; Proto-Iranian *abi-tap-,  from  *abi- "to,  upon, against" (O.Pers./Av. 
abiy-/aiwi-  "to, upon, against; Skt. abhi-, Gk. amphi-) + *tap-  "to shine" (Mod.Pers. tâbidan, variants 
tâftban "to shine," tafsidan "to become hot;" Mid.Pers. tâftan "to  heat, burn, shine;" taftan "to become 
hot;" Parthian t'b "to shine;" Av.  tp-, taf- "to warm up, heat," tafsat "became hot," tpaiieiti "to create 
warmth;" cf. Skt. tap- "to  heat, be/become hot; to spoil, injure, damage; to suffer," tapati "burns;" L. 
tepere "to be warm," tepidus "warm;" PIE base *tep- "to be warm"). 

sunrise 
   V_@'j  
Vi    
barâmadan-e xoršid 
 
Fr.: lever du soleil    

The time at which the apparent upper limb of the rising Sun is on the astronomical horizon, that is when 
the true zenith distance, referred to the center of the Earth, of the central point of the disk is 90°50', based 
on adopted values of 34' for horizontal refraction and 16' for the Sun semidiameter. 

  Sun;  rise. 

sunset 
  V_@'j  
V@v    
forušodan-e xoršid 
 
Fr.: coucher du soleil    

The time at which the apparent upper limb of the setting Sun is on the astronomical horizon, that is when 
the true zenith distance, referred to the center of the Earth, of the central point of the disk is 90°50', based 
on adopted values of 34' for horizontal refraction and 16' for the Sun semidiameter. 

  Sun;  set (v.). 

sunspot 
  $    
hurlak 
 
Fr.: tache solaire    

Cooler (and thus darker) regions on the sun where the magnetic field loops up out of the solar surface. 

  Sun;  spot. 

sunspot cycle 
  <jp |f'd       
carxe-ye hurlak 
 
Fr.: cycle des taches solaires    

  solar cycle. 

  sunspot;  cycle. 

sunspot minimum 
  <W_wl |f'd      
kamine-ye hurlak 
 
Fr.: minimum des taches    
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Periods of time when the relative sunspot number is low. These periods of time occur approximately every 
11 years and represent the minimum in the sunspot cycle. 

  sunspot;  minimum. 

sunspot number 
  |f'd    >w@    
šomâr-e hurlak 
 
Fr.: nombre de taches, ~ ~ Wolf    

A quantity which  gives the number of sunspots at a given time. It is defined by the relationship R = k(10g 
+ f), where R is the sunspot number, k is a constant depending on the observation conditions and the 
instrument used, g is the number of the groups and f is the number of individual spots that can be counted. 
Also called the   Wolf number. 

  sunspot;  number. 

Sunyaev-Zel'dovich effect 
  ˆ=>_['   C --    
oskar-e Sunyaev-Zeldovich 
 
Fr.: effet Sunyaev-Zel'dovich    

The loss of energy by high-energy electrons in a galaxy cluster, which distorts the cosmic microwave 
background radiation (CMB) through inverse Compton scattering. When photons from the CMB radiation 
travel through a hot plasma (with a temperature of, say, around 108 K), in which bathe a galaxy cluster, 
they collide with energetic electrons and some of the energy of the electrons is transferred to the low 
energy CMB photons. If we look at the cosmic microwave background radiation through such a plasma 
cloud, we therefore see fewer microwave photons than we would if the cloud were not there. 

Named after Rashid Sunyaev (1943-) and Yakov Borisovich Zel'dovich (1914-1987), Russian 
astrophysicists;  effect. 

super star cluster 
  <@'j !! >?       
abar-xuše-ye setâre-yi 
 
Fr.: super amas stellaire    

A group of hundreds to thousands of very young stars packed into an unbelievably small volume of a few 
parsecs in size. These objects represent the youngest stage of massive star cluster evolution yet observed. 
The most massive and dense SSCs, with ages less than 106 years, may be proto globular clusters. SSCs are 
thought to dissolve within 10 million  years and merge into the field star population. 

  super;   star;   cluster. 

super- 
  !!-    
abar- (#) 
 
Fr.: super-    

A prefix occurring  originally  in loanwords from Latin,  with the basic meaning "above, beyond." 
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L. adverb and preposition super "above, over, on the top (of), beyond, besides, in addition to," from PIE 
base *uper "over," cognate with Pers. abar-, as below. 

Mid.Pers. abar (Mod.Pers. bar- "on, upon, up"); O.Pers. upariy "above; over, upon, according to;" Av. 
upairi "above, over," upairi.zma- "located above the earth;" cf. Gk. hyper- "over, above;" L. super-, as 
above; O.H.G. ubir "over." 

superbubble 
  !!-%
    
abar-tangol 
 
Fr.: superbulle    

A cavity hundreds of light-years across filled with  a hot gas blown into the interstellar medium by 
multiple supernovae and stellar winds. Examples are the Local Bubble in the Orion Arm of the Milky 
Way and the N44 Superbubble in the Large Magellanic Cloud. 

  super-;   bubble 

supercluster 
  !!-)    
abar-xušé 
 
Fr.: superamas    

An aggregation of clusters of galaxies. Superclusters are typically about one hundred million (108) light-
years in diameter and contain tens of thousands of galaxies. Three examples are the Local Supercluster, 
Coma Supercluster, and much further Virgo Supercluster. 

  super-;   cluster 

superclustering 
  !!-) 
    
abar-xuše bandi 
 
Fr.:    

Grouping of galaxies in supercluster structure. 

  super-;   clustering 

superconductivity 
  !!-
    
abar-hâzandegi 
 
Fr.: superconductivité    

The phenomenon in which certain materials, when cooled to a sufficiently low temperature, lose all 
resistance to the flow of electricity. 

  super-;   conductivity 

superconductor 
  !!-
    
abar-hâzandé 
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Fr.: superconducteur    

A material which shows almost perfect conductivity at temperatures approaching absolute zero. 

  super-;   conductor. 

supercooling 
  !!-    
abar-sardeš 
 
Fr.: surfusion    

The process by which a liquid or a gas is cooled below the temperature at which a phase transition should 
occur. For example, water can be cooled well below the freezing point without freezing (as often happens 
in the upper atmosphere). The introduction of an impurity or surface can trigger freezing. 

  super-;   cooling. 

superfluid 
  !!-    
abar-šârré 
 
Fr.: superfluide    

A   fluid  that exhibits frictionless flow,  very high heat   conductivity, and other unusual physical 
properties. For example, liquid helium at the temperature 2.17 K becomes a "superfluid", a zero  
viscosity fluid which  will  move rapidly through any pore in the apparatus. 

  super-;   fluid 

superfluidity 
  !!-    
abar-šârregi 
 
Fr.: superfluidité    

The phenomenon occurring in a  superfluid material. 

  super-;   fluid;    -ity. 

supergiant 
  !!-*    
abar-qul 
 
Fr.: supergéante    

A star with maximum intrinsic  brightness and low density. The radius of a supergiant can be as large as 
1000 times that of the Sun. 

  super-;   giant 

supergranulation cell 
  <?j>= !!  -

    
yâxte-ye abar-dâne-bandi 
 
Fr.: cellule  de supergranulation    
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One of a number of large convective cells (about 15,000-30,000 km in diameter) in the solar photosphere, 
distributed fairly  uniformly  over the solar disk, that last longer than a day. 

  super-;   granulation;    cell. 

superheated vapor 
  !!  >-	    
boxâr-e abar-garmidé 
 
Fr.: vapeur surchauffée    

A vapor that has been heated above its boiling point temperature corresponding to the pressure. 

  super-;   heat;   vapor. 

superheating 
  !!-!! qi(-	    
abar-garmeš, abar-garmâyeš 
 
Fr.: surchauffe    

The process in which a liquid is heated to a temperature higher than its boiling point, without boiling. 
Superheating is achieved by heating a homogeneous substance in a clean container, free of nucleation 
sites. 

  super-;   heating. 

superior 
  
    
zabarin (#) 
 
Fr.: supérieur    

Upper or situated higher up in rank, degree, etc. 

M.E., from O.Fr., from  L. superiorem (nominative superior)  "higher," comparative of superus "situated 
above, upper," from super "above, over,"  super-. 

Zabar, from Mid.Pers. azabar "above," related to abar (Mod.Pers. bar- "on, upon, up");  O.Pers. upariy 
"above; over, upon, according to;" Av. upairi  "above, over," upairi.zma- "located above the earth;" cf. 
Gk. hyper- "over, above;" L. super-, as above; O.H.G. ubir "over"  + -in comparative suffix. 

superior conjunction 
  kd t=  
>?\=    
hamistân-e zabarin 
 
Fr.: conjonction  supérieure    

The conjunction of a planet with the Sun which occurs when the planet is beyond the Sun.  inferior 
conjunction. 

  superior;   conjunction. 

superior culmination 
  t=  \f>    
bâlest-e zabarin 
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Fr.: culmination  supérieure    

The meridian transit of a star between the celestial pole and the south point of the horizon. Same as  
upper culmination.   inferior  culmination. 

  superior;   culmination. 

superior planet 
  >_  t=      
sayyâre-ye zabarin 
 
Fr.: planète supérieure    

A planet whose orbit lies outside that of the Earth. The superior planets are Mars, Jupiter, Saturn, Uranus, 
and Neptune.  planet. 

  superior;   planet. 

superluminal motion 
  !!  qxW]-
    
jonbeš-e abar-nuri 
 
Fr.: mouvement superluminal    

Apparent proper motion exceeding the velocity of light seen towards certain astronomical objects, such as 
the jets of radio galaxies and quasars. However, these jets are not actually moving at speeds in excess of 
the speed of light: the apparent superluminal motion is a projection effect caused by objects moving near 
the speed of light and at a small angle to the line of sight. 

  super-; luminal, from    lumen;   motion. 

Jonbeš motion; abar   super-; nur  light. 

supermassive black hole 
  <_  !!  >p-	    
siyahcâl-e abar-porjerm 
 
Fr.: trou  noir supermassif    

A black hole of tremendous mass, equivalent to those of millions or even billions of stars, which is 
believed to exist and occupy the centers of many galaxies. The supermassive black hole residing in the 
center of our galaxy is the object Sgr A* with a mass of 4 x 106 solar masses within a radius of 100 
astronomical units. 

  super-;   massive;  black hole. 

supermassive star 
  >?  !!  -	    
setâre-ye abar-porerm 
 
Fr.: étoile supermassive    

A star with an initial  mass over about 120 solar masses. The existence of such stars is the present Universe 
is not confirmed. Such stars were proposed as an explanation for very bright O type stars in the Large 
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Magellanic Cloud, but these are now known to be clusters of ordinary O stars.  very massive star;  
massive star. 

  super-;   massive;  star. 

supermultiplet 
  !!-%    
abar-bastâyé 
 
Fr.: supermultiplet    

A generalization of the concept of multiplet to the case when there are several quantum numbers that 
describe the quantum-mechanical states. 

  super-; multiplet. 

supernova 
  !!-
)%    
abar-now-axtar 
 
Fr.: supernova    

A violent stellar explosion which  blows off all  or most of the star's material at high velocity leaving a 
compact stellar remnant such as a neutron star or black hole. At maximum light, the supernova can have 
luminosity about 108 or 109 times that of the Sun. The phenomenon results from the later evolution of stars 
when an instability sets in the core following the nucleosynthesis of iron. In massive stars, the supernova 
occurs when the star has used up all its available nuclear fuel and it reaches a lower energy state through 
gravitational collapse to form a more compact star. In white dwarf stars in binary systems, accretion of 
mass onto the surface of a neutron star can be sufficient to take the star over the upper mass limit for 
stability as a white dwarf and it collapses to form a neutron star resulting in a supernova explosion.  
supernova types. 

  super-;   nove. 

supernova candidate 
  !!  si>[-
)%    
nâmzad-e abar-now-axtar 
 
Fr.: candidat supernova    

A star which according to observational data could become a supernova. 

  supernova;   candidate. 

supernova explosion 
  !!  €C -
)%    
oskaft-e abar-now-axtar 
 
Fr.: explosion de supernova    

The very short and violent phenomenon arriving at the end of nucleosynthesis reactions in stars. 

  supernova;   explosion. 

supernova progenitor 
  !!  -
)%    
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zâdâr-e abar-now-axtar 
 
Fr.: progéniteur  de supernova    

A star which is at the origin of a supernova phenomenon. 

  supernova;   progenitor. 

supernova remnant (SNR) 
  V[>i> !!  -
)%    
bâzmânde-ye abar-now-axt 
 
Fr.: reste de supernova    

The expanding shell of gas ejected at a speed of about 10,000 km/s by a supernova explosion, observed as 
an expanding diffuse gaseous nebula, often with a shell-like structure. Supernova remnants are generally 
powerful radio sources. 

  supernova; remnant M.E., from O.Fr. remanant, pr.p. of remenoir "to  remain," from L.  remanere "to 
remain, stay behind," from   re- "back" + manere "to stay, remain," cognate with Pers. mândan "to stay, 
remain," as below. 

Bâzmândé "remnant," from bâz-,  re-, + mândé p.p. of mândan "to remain, stay" (mân "house, home;" 
Mid.Pers. mândan "to remain, stay;" O.Pers. mn- "to remain, dwell;" Av. man- "to remain, dwell; to 
wait;" Gk. menein "to remain;"  L. manere "to stay, abide" (Fr. maison, ménage; E. manor, mansion, 
permanent); PIE base *men- "to remain, wait for"); abar-now-axtar   supernova. 

supernova types 
  <['( !!  >d-
-)%    
gunehâ-ye abar-now-axtar 
 
Fr.: types de supernova    

The classification of supernovae according to the presence or absence of the absorption lines of different 
chemical elements that appear in their spectra shortly after their explosion. Basically, supernovae come in 
two main types: those that have hydrogen (Type II, from a very massive star that blows up) and those that 
do not (Type I, due to thermonuclear runaways in a less massive star). Both types exhibit a wide variety of 
subclasses. Type Ia lacks hydrogen and presents a singly-ionized silicon (Si II) line at 6150 Å, near peak 
light. Type Ib has non-ionized helium (He I)  line at 5876 Å, and no strong silicon absorption feature near 
6150 Å. Type Ic shows weak or no helium lines and no strong silicon absorption feature near 6150 Å. 
Type II stars also have various subclasses. 

  supernova;   type. 

superposition 
  	
    
barhamneheš 
 
Fr.: superposition    

1) The act of placing upon; the state of being placed upon.  
2) Math. The act of placing (one geometric figure) over another so that all like parts coincide. 

  super- +   position. 
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Barhamneheš, from bar- "on, upon, up" (Mid.Pers. abar; O.Pers. upariy "above; over, upon, according 
to;" Av. upairi  "above, over," upairi.zma- "located above the earth;" cf. Gk. hyper- "over, above;" L. 
super-; O.H.G. ubir "over;"  PIE base *uper "over") + -ham- "together, with,"    syn-, + neheš  position. 

superposition principle 
  kd  m
    
parvaz-e barhamneheš 
 
Fr.: principe  de superposition    

1) Math.: The principle concerned with homogeneous and nonhomogeneous  linear differential 
equations, stating that two or more solutions to a linear equation or set of linear equations can be added 
together so that their sum is also a solution.  
2) One of the most fundamental principles of   quantum mechanics which distinctly marks the departure 
from classical concepts. It holds that any linear superposition of  wave functions is also a possible wave 
function. Simply put, the state of an object is all its possible states simultaneously, as long as we do not 
look to check. It is the measurement itself that causes the object to be limited to a single possibility. The 
superposition principle is rooted in the linearity of    Schrödinger's equation. Hence if two solutions of 
the wave function, Ž1 and Ž2, are known, other solutions, of the form: Ž = a1%1 + a2%2 also represent 
possible states of the system. 

  superposition;   principle. 

supersonic 
  !!-&    
abar-sedâyi 
 
Fr.: supersonique    

Describing a speed that is greater than the speed of sound in the medium concerned.  subsonic. 

  super-;   sonic. 

supersymmetry 
  !!-		
    
abar-hamâmuni 
 
Fr.: supersymétrie    

A class of theories that seek to unify the four fundamental forces of nature. It proposes symmetrical 
relationships linking fermions and bosons (particles of half integer spin, like electrons, protoins, and 
neutrinos) with particles of integral spin (like  photons and gluons). 

  super;   symmetry. 

superthin galaxy 
  $>[!!  
>cCnl    
kahkešân-e abarnâzok 
 
Fr.: galaxie supermince    

A galaxy that appears as an extraordinary thin and long figure on the sky because of its  edge-on 
orientation, highly flattened stellar   disk, and absence of a  bulge component. Superthin galaxies are 
  gas-rich and have optically diffuse disks with  little internal  absorption, as well as low emission-line 
intensity ratios and slowly rising    rotation curves. They seem to be among the least evolved disk 
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galaxies in the local Universe, having undergone only minimal dynamical heating,   star formation, and 
  angular momentum transport. Examples are: UGC 7321, UGC 3697, UGC 9242. 

  super-;   thin;   galaxy. 

supplementary angle 
  <= V[m      
zâviye-ye âporandé 
 
Fr.: angle supplémentaire    

The angle that when added to a given angle makes 180°.  complementary angle. 

Supplementary, from supplement, from L. supplementum "something added," from supplere "to fill up, 
complete," from   sub- "up from  below" + plere "to  fill;"  cognate with Pers. por, as below;   angle. 

Zâviyé  angle; âporandé agent noun from âporidan, from prefix â- +  por "full;"  Mid.Pers. purr;  O.Pers. 
paru- "much, many;" Av.  parav-, pauru-, pouru-,  from par- "to  fill;"  PIE *pelu-  "full,"  from  *pel-  "to be 
full;"  cf. Skt. puru-; Gk.  polus; P.Gmc. *fullaz (O.H.G. fol,  Ger. voll, Goth. full,  O.E. full). 

surface 
      
ruyé (#) 
 
Fr.: surface    

The outer face, outside, or exterior boundary of a thing; outermost or uppermost layer or area.  
Math.: An infinite  aggregate of points constituting space of two dimensions. part or all of the boundary of 
a solid. 

From Fr. surface, from O.Fr.   sur- "above" + face, from  L. facies "appearance, form, figure," and 
secondarily "visage, countenance." 

Ruyé "surface," from ru(y) "face, surface; aspect; appearance," variant rox (Mid.Pers. rôy, rôdh "face;" 
Av. rao
a-  "growth,"  in plural  form "appearance," from raod- "to grow,  sprout, shoot;" cf. Skt. róha- 
"rising, height"). 

surface brightness 
   <=  Y(VWcj~     
deraxandegi-ye ruyé, ~ ruye-yi 
 
Fr.: brillance  de surface    

Of a planet, the visual magnitude of an average square arc-second area of the illuminated portion of the 
apparent disk. 

  surface;   brightness. 

surface current 
  <=  
>=]    
jarayân-e ruye-yi 
 
Fr.: courant de surface    

A current whose core of maximum velocity is near the surface. 
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  surface;   current. 

surface density 
  <=  Yf>bp    
cagâli-ye ruye-yi 
 
Fr.: densité de surface    

The amount of a quantity distributed over a surface area divided by the area, such as a surface-charge 
density. 

  surface;   density. 

surface gravity 
   <=  Y[(~     
gerâni-ye ruyé, ~ ruye-yi 
 
Fr.: gravité  de surface    

The rate at which a small object in free fall near the surface of a body is accelerated by the gravitational 
force of the body: g = GM /  R2, where G is the gravitational constant, and M and R are the mass and radius 
of the object. The surface gravity of Earth is equal to 980 cm s-2. 

  surface;   gravity. 

surface temperature 
  >i <=  ~     
damâ-ye ruyé, ~ ruye-yi 
 
Fr.: température de surface    

Meteo.: The air temperature at or near the earth's surface. 

  surface;   temperature. 

surface tension 
  <=  qcl    
kešeš-e ruye-yi 
 
Fr.: tension superficielle    

The inward attraction of the molecules at the surface of a liquid. The reason is that the molecules at the 
surface do not have other like molecules on all sides of them and consequently they cohere more strongly 
to those directly associated with them on the surface. Also called surface energy, capillary forces. 

  surface;   tension. 

surge 
  
%    
boruntâz 
 
Fr.: surge    

Electricity:  A sudden rush or burst of current or voltage.  
Sun: A jet of material from an active region that reaches coronal heights and then either fades or returns 
into the chromosphere along the trajectory of ascent. 
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From M.Fr. sourgir  "to rise, swell," from  L. surgere "to rise, sprin out"  from   sub- "up from  below" + 
regere "to keep straight, guide," cognate with Per. râst right. 

Boruntâz, from borun "out, the outside,"   out, + tâz present stem of tâxtan, tâzidan "to run; to hasten; to 
assault" (Mid.Pers. tak "assault, attack;" Av. taka- "leap, run," from tak- "to  run, flow;"  cf. Skt. tak- to 
rush, to hurry," takti "runs;"  O.Ir. tech- "to flow;"  Lith.  teketi "to walk,  to flow;"  O.C.S. tešti "to walk, to 
hurry;" Tokharian B cake "river;"  PIE base *tekw- "to run; to flow"). 

survey 
  )  
)  $
    
1) bardid; 2) bardid kardan 
 
Fr.: 1) relevé; 2) relever    

1) General: A general or comprehensive view; a detailed inspection or investigation.  
Astro.: The observation and recording of large extents of the sky with a particular instrument using one or 
more wavelengths in the same spectral domain.  all-sky survey;  infrared  survey;   redshift survey; 
  photographic survey.  
2) To conduct a survey of. 

M.E. surveien, from M.Fr.  surv(e)eir, surveoir "to oversee," from L.  supervidere, from   super- + videre 
"to look;"  cognate with Pers. bin present stem of didan "to see;" Mid.Pers. wyn-; O.Pers. vain- "to see;" 
Av. van- "to see;" cf. Skt. veda "I know;" Gk. oida  "I know,"  idein "to see;" L. videre "to  see;" PIE base 
*weid- "to know,  to see." 

Bardid from bar-  "up; upon; on; in; into;  at; forth; with;  near; before; according to" (Mid.Pers. abar; 
O.Pers. upariy "above; over, upon, according to;" Av. upairi  "above, over," upairi.zma- "located above 
the earth;" cf. Gk. hyper- "over, above;" L. super-; O.H.G. ubir  "over;"  PIE base *uper "over") + did past 
stem of didan "to see" (Mid.Pers. ditan "to see, regard, catch sight of, contemplate, experience;" O.Pers. 
d- "to see;" Av. d(y)- "to see," didti "sees;" cf. Skt. dh- "to perceive, think, ponder; thought, reflection, 
meditation," ddhye; Gk. dedorka "have seen"). 

surveyor 
      
bardidgar 
 
Fr.: 1) arpenteur-géomètre    

1) A person whose occupation is taking accurate measurements of land areas in order to determine 
boundaries, elevations, and dimensions.  
2) One of a series of space probes (1966-1968) that analyzed lunar soil and obtained other scientific 
information after soft-landing  on the Moon. 

  survey;   -or. 

susceptibility 
  )    
barxodgiri 
 
Fr.: susceptibilité    

State or character of being susceptible.  magnetic susceptibility 

M.L. susceptibilitas, from  susceptibilis "capable, sustainable, susceptible," from susceptus, p.p. of 
suscipere "sustain, support, acknowledge," from sub "up from under" + capere "to take" ...... 
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Barxodgiri, from  bar- "up;  upon; on; in; into; at; forth;  with; near; before; according to" (Mid.Pers. abar; 
O.Pers. upariy "above; over, upon, according to;" Av. upairi  "above, over," upairi.zma- "located above 
the earth;" cf. Gk. hyper- "over, above;" L. super-; O.H.G. ubir  "over;"  PIE base *uper "over") + xod 
"self, own" (Mid.Pers. xwad "self;  indeed;" " Av.  hva- "self, own")  + giri  vebal noun of gereftan "to take, 
seize, hold" (Mid.Pers. griftan, gir-  "to take, hold, restrain;" O.Pers./Av. grab-  "to take, seize," cf. Skt. 
grah-, grabh- "to seize, take," graha- "seizing, holding,  perceiving," M.L.G.  grabben "to grab," from 
P.Gmc. *grab, E. grab "to  take or grasp suddenly;" PIE *ghrebh- "to seize"). 

sustainability 
  	
    
pâyešmandi 
 
Fr.: durabilité    

An ecological concept, the property or condition of being   sustainable. 

Quality, state noun from   sustainable. 

sustainable 
  	
    
pâyešmand 
 
Fr.: durable    

Ecology: Maintaining ecological balance; exploiting  natural resources without destroying the ecological 
balance of an area, e.g.  sustainable agriculture;   sustainable development. 

From sustain, from M.E. suste(i)nen, from O.Fr. sustenir "hold up, endure," from L.  sustinere "hold up, 
support, endure," from   sub- "up from below"  + tenere "to hold," cognate with Pers. târ  string. 

Pâyešmand, from pâyeš verbal noun of pâyidan "to stand firm, to be constant, steady," from Mid.Pers. 
pattâyidan, pattutan "to last, endure, stay" + -mand possession, quality suffix. 

sustainable agriculture 
  q=>m  >cl	
    
kešâvarzi-ye pâyešmand 
 
Fr.: agriculture  durable    

The ability of a farm to produce food indefinitely,  without  causing severe or irreversible damage to 
ecosystem health. 

  sustainable; agriculture M.E.,  from M.Fr.,  from L. agricultura,  compound of agri  cultura  "cultivation 
of land," from agri,  genitive of ager "a field"  + cultura  "cultivation." 

Kešâvarzi "agriculture," from  kešâvarz "farmer, cultivator," from  kešt-varz. The first component kešt, 
variant kâšt, from kâštan, keštan, variants of kâridan "to cultivate, to plant;" Mid.Pers. kištan, kâridan  "to 
sow, plant; to make furrows;" Av.  kar- "to strew seed, cultivate," kraiieiti "cultivates;"  cf. Skt. kar-  "to 
scatter, strew, pour out." The second component varz agent noun of varzidan "to labor, exercise, practise;" 
cf. Gk. ergon "work;"  Arm.  gorc "work;"  Lith.  verziu "tie, fasten, squeeze," vargas "need, distress;" Goth. 
waurkjan; O.E. wyrcan "work,"  wrecan "to drive,  hunt, pursue;" PIE base *werg- "to do, to work." 

sustainable development 
  q=>m  qf'(	
    
govâleš-e pâyešmand 
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Fr.: développement durable    

Ecology: A development that meets the needs of the present without compromising the ability of future 
generations to meet their own needs. 

  sustainable;   development. 

Swan band 
  
'    V[>    
bând-e Swan 
 
Fr.: bande de Swan    

One of the three prominent bands in the spectra of comets and carbon stars caused by diatomic carbon 
(C2). 

Named after the Scottish physicist William Swan (1818-1894) who first  studied the spectral analysis of 
radical carbon C2 in 1856;  band. 

Swan Nebula 
  'u  y_i    
miq-e qu 
 
Fr.: nébuleuse du Cygne    

Same as  Omega Nebula. 

M.E., from O.E. swan; cf. O.S. swan, O.N. svanr, M.Du. swane, Du. zwaan, O.H.G. swan, Ger. Schwan, 
probably literally  "the singing bird," from  PIE base *swon-/*swen- "to sing, make sound;"   nebula. 

Miq  nebula; qu "swan," maybe an onomatopoetic word. 

swarm 
  *
    
qang 
 
Fr.: essaim    

A great number of things especially in motion.   meteorite swarm. 

ME; OE swearm; cf. O.S., M.L.G.  swarm, Swed. svärm, M.Du. swerm, O.H.G. swarm, Ger. Schwarm 
"swarm;" O.N. svarmr "tumult." 

Qang in Lârestâni "swarm of bees, flies, or the like," Lori  qem (qem zaye) "swarm of bees, ants, and the 
like." 

switch 
  ) 
 
) 

    
1) degarbân; 2) degarbânidan 
 
Fr.: 1) interrupteur;  2) interrompre    

1) A shift from  one to another.  
A device used to break or open an electric circuit or to divert current from one conductor to another.  
2) To shift or exchange; To connect, disconnect, or redirect. 
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Switch "slender riding whip, flexible  stick," probably  from a Flemish or Low German word akin to 
Hanoverian swutsche, a variant of Low Ger. zwukse "long thin stick, switch." 

Degarbân, from degar "other, another" (Mid.Pers. dit, ditikar  "the other, the second;" O.Pers. duvitiya- 
"second," Av. daibitya-,  bitya- "second;" Skt. dvitiya- "second," PIE *duitiio-   "second") + -bân a suffix 
denoting "keeper, guard." This suffix derives from O.Pers. -pvan- (as in xšaça.pvan- "satrap"); Av. -
pna- (as in pšu.pna- "keeping the passage, bridge guard"), from Proto-Iranian *pa- "to prtotect, keep," 
  observe (v.), + suffix *-van-;  cf. Skt. -pna- (as in tan	.pna- "protection of the body"). 

switching 
  
    
degarbâni 
 
Fr.: interrompre    

The act of changing one thing or position for another. 

Verbal noun of   switch (v.). 

symbiotic 
  	    
hamzi 
 
Fr.: symbiotique    

Of or pertaining yo symbiosis in biology, denoting a close, prolonged association between two or more 
different organisms of different species that may be, but does not necessarily, of mutul benefit.  
symbiotic star. 

From Mod.L., from  Gk. symbiosis "a living together," from  symbioun "live together," from symbios "(one) 
living together (with  another), partner," from   syn- "together" + bios "life,"    bio-. 

Hamzi "living  together, from ham- "together,"   syn-, + zi- present stem of zistan "to live,"   bio-. 

symbiotic star 
  >?  swd      
setâre-ye hamzi 
 
Fr.: étoile symbiotique    

A stellar object whose optical spectrum displays lines charactersitic of gases of two very different 
temperatures, typically of an M star (3500 K) and a B star (20 000 K) superimposed. A symbiotic star is in 
fact a close binary system. 

  symbiotic;   star. 

symbol 
  
	     
namâd (#) 
 
Fr.: symbole    

1) Something that stands for or represents something else, especially an object representing an abstraction.  
2) A conventional sign or character that represents something in a specific context, e.g. an operation or 
quantity in mathematics or music. 
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M.E., from L.L.  symbolum "creed, token, mark," from Gk. symbolon "sign, mark," from    syn- "together" 
+ stem of ballein "to throw." 

Namâd variant of namud, nemud past stem of nemudan "to show;" Mid.Pers. nim	dan, nimây- "to show," 
from O.Pers./Av. ni- "down;  into" (Skt.  ni "down," nitaram  "downward,"  Gk. neiothen "from below,"  cf. 
E. nether, O.E. niþera, neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz, Du. neder, 
Ger. nieder; PIE *ni- "down,  below") + my- "to measure;" cf. Skt. mati "measures," matra- "measure;" 
Gk. metron "measure;" L. metrum; PIE base *me- "to measure." 

symbolic logic 
  t=>w[  |_='(    
guyik-e namâdin 
 
Fr.: logique symbolique    

A modern development of formal logic in  which a system of symbols is used, in accordance with precise 
rules, to represent quantities and relationships. Also called mathematical logic.  formal logic. 

Symbolic adj. of   symbol;   logic. 

symmetrical 
  		
    
hamâmun 
 
Fr.: symétrique    

Characterized by or exhibiting symmetry; 

Adj. of    symmetry. 

symmetry 
  		
    
hamâmuni 
 
Fr.: symétrie    

Math.: A geometrical or other regularity that is possessed by a mathematical object and is characterized by 
the operations that leave the object invariant.  
Physics: A property of a physical system that is unaffected by certain mathematical transformations as, for 
example, the work done by gravity on an object, which is not affected by any change in the position from 
which the potential energy of the object is measured. 

From L. symmetria, from Gk. symmetria "agreement in dimensions, due proportion, arrangement," from 
symmetros "having a common measure, even, proportionate," from  syn- "together" + metron "meter;" 
PIE base *me- "to measure;" cf. O.Pers., Av. m- "to measure; Skt. mati "measures;" L. metri "to 
measure." 

Hamâmun from ham-  syn- "together" + -â- epenthetic vowel + mun, variant mân "measure," as in Pers. 
terms pirâmun "perimeter,"  âzmun "test, trial," peymân "measuring, agreement," peymâné "a measure; a 
cup, bowl," from O.Pers./Av. m(y)- "to measure;" cf. Skt. mati "measures," matra- "measure;" Gk. 
metron "measure;" L. metrum; PIE base *me- "to measure." 

symmetry group 
  kd  (	
    
goruh-e hamâmuni 
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Fr.: groupe de symétrie    

A group of symmetry-preserving operations composed of all rigid motions or similarity  transformations of 
some geometric object onto itself. 

  symmetry;  group. 

syn- 
  	- 
-    
ham-, han- 
 
Fr.: syn-    

A prefix occurring  in loanwords from Gk., having the same function as   co-; used, with the meaning 
"with, together," in  the formation of compound words. Variants sy-, syl-, sym-, sys-. 

From Gk. syn "with, together with,"  of unknown origin. 

Ham- "together, with; same, equally, even," Mid.Pers. ham-, like L. com- and Gk. syn- with neither of 
which it is cognate. O.Pers./Av. ham-, Skt. sam-; also O.Pers./Av. hama- "one and the same," Skt. sama-, 
Gk. homos-; originally identical  with PIE numeral *sam- "one,"  from *som-. The Av.  ham- appears in 
various forms: han- (before gutturals, palatals, dentals) and also hem-, hen-. 

synchrone 
  		
    
hamzamân 
 
Fr.: synchrone    

A line connecting the dust grains in a comet tail that left the nucleus at the same time.  syndyne. 

From L. synchronus "simultaneous," from Gk. synchronos "happening at the same time," from  syn- 
"together" + khronos "time." 

Hamzamân, from ham- syn- "together" +  zamân time. 

synchronous rotation 
   
>iswd  qjp~ 		    
carxeš-e hamzamân (#), ~ hamgâm (#) 
 
Fr.: rotation  synchrone    

Of a body orbiting another, where the orbiting body takes as long to rotate on its axis as it does to make 
one orbit. Therefore it always keeps the same hemisphere pointed at the body it is orbiting. 

From L. synchronus "simultaneous," from Gk. synchronos "happening at the same time," from  syn- 
"together" + khronos "time;"    rotation. 

Carxeš rotation;  hamzamân, from ham-  syn- "together" + zamân  time. 

synchrotron 
  
$%
    
sankrotron 
 
Fr.: synchrotron    
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A type of particle accelerator that accelerates charged subatomic particles (generally protons) in a circular 
path. Unlike cyclotrons, in which  particles follow  a spiral path, synchrotrons consist of a single ring-
shaped tube through which the particles loop numerous times, guided by precisely synchronized magnetic 
fields and accelerated at various points in the loop by electric field bursts. 

From synchro- a combining form representing synchronized or synchronous in compound words, from L. 
synchronus "simultaneous," from Gk. synchronos "happening at the same time," from  syn- "together" + 
khronos "time" + -tron  a combining form extracted from electron. 

Sankrotron, from Fr., as above. 

synchrotron radiation 
  
XCW   q>X    
tâbeš-e sankrotron 
 
Fr.: rayonnement synchrotron    

The electromagnetic radiation emitted by high-energy particles that are moving in magnetic fields, as in a 
synchrotron particle accelerator. The acceleration of the moving charges causes the particles to emit 
radiation. Radio galaxies and supernova remnants are intense sources of synchrotron radiation. 
Characteristics of synchrotron radiation are its high degree of polarization and nonthermal spectrum. 

  synchrotron;   radiation. 

syndyne 
  	%
    
hamtavân 
 
Fr.: syndyne    

Of a comet, a curve of points calculated assuming dust grains are emitted continuously at successive 
instants with a constant value of the radiation pressure to gravitational attraction; also called syndyname. 
  synchrone. 

From   syn- + dyne dynamics. 

synodic 
  		    
hamâgami 
 
Fr.: synodique    

Of or pertaining to the conjunction of two  or more heavenly bodies, especially the interval between two 
successive conjunctions of a planet or the Moon with the Sun. 

From L.L. synodicus, from Gk. synodikos, from synodos "assembly, meeting," from   syn- "together" + 
hodos "a going, a way." 

Hamâgam, literally "coming  together," from ham-  syn- "together" + -â- epenthetic vowel + gam from 
O.Pers. gam- "to come; to go," Av. gam- "to come; to go," jamaiti  "goes, Mod.Pers. âmadan "to come," 
gâm "step, pace;" cf. Skt. gamati "goes;" Gk. bainein "to go, walk, step;" L.  venire "to come;" Tocharian 
A käm- "to come;" O.H.G. queman "to come;" E. come; PIE stem *gwem- "to go, come." 

synodic month 
  Yw(>wd  >i    
mâh-e hamâgami 
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Fr.: mois synodique    

The interval of 29.530 59 days, on average, between two successive new Moons. Same as  lunation. 

  synodic;   month. 

synodic period 
   Yw(>wd      
dowre-ye hamâgami 
 
Fr.: période synodique    

For planets, the mean interval of time between successive conjunctions of two planets, as observed from 
the Earth.  
For satellites, the mean interval between successive conjunctions of a satellite with the Sun, as observed 
from the satellite's primary. 

  synodic;   period. 

synthesis 
  
    
handâyeš 
 
Fr.: synthèse    

The combining of the constituent elements of separate materials or abstract entities into a single or unified 
entity; opposite of   analysis.   aperture synthesis;   nucleosynthesis.  
Chemistry: The forming or building  of a more complex substance or compound from elements or simpler 
compounds.  
Philo.: The combination or reconciliation  of opposed notions. 

From L. synthesis "collection, set," from Gk. synthesis "composition," from  syntithenai "put together, 
combine," from   syn- "together" + tithenai  "to put, place," from PIE  base *dhe- "to put, to do," cf. Pers. 
dâdan "to give," as below. 

Handâyeš, from han-, variant ham- "together,"   syn- + O.Pers./Av. d- "to give, grant, put," daditi "he 
gives;" Mid.Pers./Mod.Pers. dâdan "to give, put" (cf.  Skt. dadáti "he gives;" Gk. tithenai  "to place, put, 
set," didomi "I give;"  L. dare "to  give, offer;" Rus. delat' "to  do;" O.H.G. tuon, Ger. tun, O.E. don "to do;" 
PIE base *dhe- "to put, to do") + -y- epenthetic vowel + -eš verbal noun suffix,   synthesize (v.). 

synthesize (v.) 
  

    
handâyidan 
 
Fr.: synthétiser    

To form a material or abstract entity by combining parts or elements; opposite of  analysis.  
Chemistry: To combine (constituent elements) into a single or unified entity. 

From   synthesis +  -ize. 

Handâyidan, verbal form of handâyeš  synthesize (v.). 

synthesizer 
  
    
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handâgar 
 
Fr.: synthétiseur    

A person or thing that synthesizes. 

Agent noun from   synthesize (v.). 

synthetic 
  
 
    
handâyi, handâyeši 
 
Fr.: synthétique    

1) Of, pertaining to, proceeding by, or involving  synthesis; opposed to analytic.  
2) Noting or pertaining to compounds formed through a chemical process by human agency, as opposed to 
those of natural origin. 

Adj. from  synthesize (v.). 

Syrtis Major 
  % 	         
Sirtis Mâyor 
 
Fr.: Syrtis Major    

A dark triangular plateau near the Martian equator, located in the boundary between the northern lowlands 
and southern highlands of Mars. Syrtis Major is centered near at 8.4°N 69.5°E, extends some 1,500 km 
north from the planet's equator, and spans 1,000 from west to east. 

From the classical Roman name Syrtis maior "the Gulf of Sidra" on the coast of Cyrenaica (today Libya) 

system 
  	
    
râžmân 
 
Fr.: système    

General: An assemblage or combination of things or parts forming a complex or unitary whole.  
Astro.: A number of astronomical objects associated and acting together according to certain natural laws.  
Computers: A system consisting of components (a combination of the hardware, software, and firmware) 
which are connected together in order to accomplish a specific function or set of functions. 

From L.L. systema "an arrangement, system," from Gk. systema "organized whole, body," from syn- 
"together" + root of histanai "to  cause to stand" from PIE base *sta- "to stand;" cf. Pers. ist, istâdan "to 
stand;" Mid.Pers. êstâtan; O.Pers./Av. sta- "to stand, stand still; set;" Av. hištaiti; cf.  Skt. sthâ- "to stand;" 
Gk. histemi "put, place, weigh," stasis "a standing still;" L.  stare "to stand;" Lith. statau "place;"  Goth. 
standan; PIE base *sta- "to stand." 

Razan from Av. razan "rule, order," from  rz- "to direct, put in line, set," rasman- "the lines or files of  the 
army;" O.Pers. rsta- "straight, true," rs- "to be right, straight, true;" Mid.Pers. râst "true, straight, 
direct;" Soghdian ršt "right," rây-, râyênitan "to  arrange;" Mod.Pers. râst "right, true; just, upright, 
straight;" raj "line,  row,"  variants raž, rak, râk, rezg (Lori), radé, râdé "line,  rule, row,"  rasté, râsté "row, 
a market with regular ranges of shops;" ris, risé "straight;" cf. Skt. raj-  "to direct, stretch," rjuyant- 
"walking straight;"  Gk. orektos "stretched out;" L. regere "to lead straight, guide, rule," p.p. rectus "right, 

1424
straight;" PIE base *reg- "move in a straight line,"  hence, "to direct, rule." Voir etymol  sous raazhmaan 
dans Ir. Calndar 

system manager 
  
>i  (>W(    
gonârgar-e râžmân 
 
Fr.: administrateur  de système    

A person in charge of the configuration and administration of a multi-user computer system inside a 
network. 

  system;  manager. 

system noise 
  <v'[ 
>i      
nufe-ye râžmân 
 
Fr.: bruit  de système    

The noise in a radio telescope, composed of the receiver noise and the sky noise. 

  system;  noise. 

systematic 
  	
 	
	
    
râžmânvâr, râžmânmand 
 
Fr.: systématique    

Having, showing, or involving  a system, method, or plan. 

L.L., from  Gk. systematikos;  system;  -ic. 

Râžmânvâr, râžmânmand, from râžmân system + -var or -mand possession suffixes. 

systematic error 
  
>i  [=    
irang-e râžmânvar 
 
Fr.: erreur  systématique    

The error that is constant in a series of repetitions of the same experiment or observation. Usually, 
systematic error is defined as the expected value of the overall error. opposite of  random error. 

  systematic;  error. 

systematics 
  	
$    
râžmânvarik 
 
Fr.: systématique, taxinomie    

Biology: The science that deals with the systematic naming and classification of all kinds of organisms. 

From   systematic +  -ics. 
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systemic 
  	
    
râžmâni 
 
Fr.: systémique    

Relating to or affecting a system as a whole. 

syzygy 
  
    
yujân 
 
Fr.: syzygie    

The alignment of three or more celestial bodies in the same gravitational system along a nearly straight 
line.  
Conjunction or opposition of a heavenly body with the Sun. 

From L.L. syzygia, from Gk. syzygia "yoke, pair, union of  two, conjunction,"  from syzygein "to yoke 
together," from   syn- "together" + zygon "yoke," cognate with Pers. yuq, jug "yoke," as below. 

Yujân from yuj "yoke,"  variants yuq, juh (Mid.Pers. jug, ayoxtan "to join,  yoke;" Av. yaog- "to  yoke, put 
to; to join, unite;"  cf. Skt. yugam "yoke;" Hittite  yugan "yoke;" Gk.  zygon "yoke," as above, zeugnyanai 
"to join, unite;"  L. jungere "to join,"  O.C.S. igo, O.Welsh iou, Lith.  jungas O.E. geoc. PIE base *yeug- "to 
join") + -ân suffix  of  place and time. 

-tor 
  - - - -
    
-gar (#), -gâr (#), -âr (#), -andé (#) 
 
Fr.: -teur    

A suffix  forming personal agent nouns mainly from verbs, as in dictator, genitor, orator. 

From L. -tor (exemples), cf. Gk. -tor  (exemples), Av. -tar  (astar "thrower," dtar- "giver,"  varštar- 
"producer"), Skt. -tr (datr-  "giver,"  dartr-  "breaker") 

Agent suffix -gar,  variant -gâr, from  kar-, kardan "to do, to make" (Mid.Pers. kardan;  O.Pers./Av. kar- 
"to do, make, build;" Av.  krnaoiti "makes;" cf. Skt. kr- "to do, to make;" krnoti "makes," karma "act, 
deed;" PIE base kwer- "to do, to make"). Suffix -âr, as in parastâr, xaridâr, virâstâr.  Agent suffix  -andé, 
used with verbs. 

-tropy 
  -    
-gardi (#) 
 
Fr.: -tropie    

A suffix  denoting the state of turning in a specified way. 

From Gk. -tropia, from  tropos "turn,"  trope "a turning." 

Suffix form  -gardi, from  gardidan, gaštan "to turn, to change" (Mid.Pers. vartitan;  Av. vart- "to turn, 
revolve;" Skt. vrt-  "to turn, roll,"  vartate "it  turns round, rolls;" L.  vertere "to turn;" O.H.G.  werden "to 
become;" PIE base *wer- "to turn, bend"). 
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T association 
  sd  T    
âhazeš-e T 
 
Fr.: association T    

A   stellar  association containing many   T Tauri stars. Examples include the Taurus-Auriga T 
association, the nearby  TW Hydrae association, and Vela T1 and T2. 

T, letter of alphabet;  association. 

T dwarf 
  <f'X'l   T    
kutule-ye T 
 
Fr.: naine T    

A type of   brown  dwarf with an   effective temperature between about 1200 K and 750 K, i.e. colder 
than the preceding type  L dwarf. The spectra of T dwarfs are characterized by the presence of  
methane (CH4) bands in the  near infrared. 

T, letter of alphabet;  dwarf. 

T Tauri 
  T-    
T Gâv 
 
Fr.: T Tauri    

The most famous young stellar object, the prototype of  T Tauri  stars which is located in the Taurus-
Auriga star forming region at a distance of about 140 pc. T Tauri is about 2.4 solar masses and about 7 
million  years old. Complex structures of shock heated gas indicative of outflows surround the star, both on 
sub-arcsecond and larger scales. The  accretion rate is estimated to be (3-6) x 10-8 solar masses per 
year. T Tauri has a companion (about 0.7 arcseconds apart) which is invisible in the optical and has been 
observed to be strongly variable in infrared. It is an intermediate mass young star (2.5 solar masses) 
surrounded by a  circumstellar  disk. This star is itself a   close binary, the component being a low 
mass star (0.6 solar masses) also surrounded by circumstellar material. 

T, letter of alphabet; Tauri genitive of   Taurus. 

T Tauri star 
  >?    T-    
setâre-ye T-Gâv 
 
Fr.: étoile T Tauri    

A member of a class of young stellar objects of roughly 1 solar mass showing strong  infrared excess 
emission attributed to   circumstellar disks and found within or  close to molecular clouds. T Tauri stars 
are  protostars in  the final stages of formation to become a stable  main sequence star. The nuclear 
reactions in their core have not yet estabilised and the stars are known for the variability of their 
brightness. See also  classical T Tauri star,   weak-line T Tauri  star. 

  T Tauri;    star. 

T-symmetry 
  Y[>i  Y['i>wd    
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hamâmuni-ye zamâni 
 
Fr.: symétrie T    

The symmetry of physical laws under a time reversal transformation. 

T for   time;   symmetry. 

T.N.T. 
  %.
.%.    
T.N.T. (#) 
 
Fr.: T.N.T.    

Trinitrotoluene C7H5(NO2)3. Pale, yellow, crystalline solid, made by the nitration of toluene. Highly 
explosive. Energy per ton of T.N.T. = 4.18 x 109 joules = 4.18 x 1016 ergs. The Hiroshima atomic bomb 
was equivalent to 15,000 tons of T.N.T. (6.27 x 1020 ergs). 

Short for Tri-Nitro-Toluene. 

table 
      
jadval (#) 
 
Fr.: table, tableau    

1) An arrangement of words, numbers, or signs, or combinations of them, in parallel columns, to exhibit a 
set of facts or relations in a definite, compact, and comprehensive form.  
2) In particular,   zij 

M.E.; O.E. tabule; O.Fr. table "board, plank, writing  table" (cf.  O.H.G. zabel, Ger. Tafel), both from L. 
tabula "a board, plank, table," originally  "small flat  slab or piece" usually for inscriptions or for games. 

Jadval, loan from Ar. jadwal. 

tachocline 
  %
    
tondâšib 
 
Fr.: tachocline    

A thin transition layer inside Sun, between the differentially  rotating convection zone and the uniformly 
rotating radiative interior. Discovered through helioseismology, it  has raised considerable interest, but its 
thinness remains still to be explained. Due to its strong shear, it is believed to play a crucial role in the 
generation of the solar magnetic field. 

Tachocline, from tacho- a combining form meaning "speed,"   tachyon + -cline "slope,"  from Gk. klinein 
"to cause to slope, slant, incline;" Skt. sri- "to lean;" O.Pers. ray-; Av. sray- "to lean;" Mod.Pers. kil 
"bent, inclined, slant;" PIE base *klei- "to  lean, incline" from  which is also derived P.Gmc. *khlinen (Ger. 
lehnen, E. lean). The term was first coined by Edward A. Spiegel and Jean-Paul Zahn (1992, A&A 265, 
106), by analogy to the oceanic  thermocline. 

Tondâšib, from tondâ  velocity + šib  slope. 

tachyon 
  %$
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tâkion (#) 
 
Fr.: tachyon    

A hypothetical subatomic particle that travels faster than the speed of light. 

From tachy- a combining form meaning "swift,"  from Gk.  tachys "swift"  +   -on. 

tail 
  	 
    
dom (#), dombâlé (#) 
 
Fr.: queue    

A formation of  gas and/or dust that streams away from the coma of many comets under the influence of 
solar radiation pressure and the solar wind. 

M.E.; O.E. tægl, from P.Gmc. *tagla-  (cf. O.H.G. zagal, Ger. Zagel "tail,"  O.N. tagl  "horse's tail"). 

Dom, variant domb, "tail;" Mid.Pers. dumb "tail;"  Av.  duma- "tail";  dombâlé, from domb + -âlé, -âl 
resemblance suffix,  -al. 

tangent 
  
    
sâyân (#) 
 
Fr.: tangente    

1) A straight line or plane that touches a curve or curved surface at one and only one point. Conversely, a 
curve or curved surface that touches a straight line, curve, or curved surface at one and only one point.  
2) In trigonometry, the function of  an acute angle of a right triangle defined as the ratio of the length of the 
opposite side to that of the adjacent side. 

From L. tangentem (nominative tangens), pr.p. of tangere "to touch," from PIE base *tag- "to touch, to 
handle" (cf. L. tactus "touch," Gk.  tetagon "having seized," O.E. þaccian "stroke, strike gently"). 

Sâyân, pr.p. of sâyidan "to touch, to rub," variants sâbidan, pasâvidan; Khotanese sauy- "to rub;" Sogdian 
ps'w- "to touch;" ultimately  Proto-Iranian *sau- "to  rub." 

tangential 
  
    
sâyâni (#) 
 
Fr.: tangentiel    

Pertaining to or of the nature of a tangent. 

  tangent + -ial variant of    -al. 

tangential velocity 
  Y[>=>   VWX    
tondâ-ye sâyâni 
 
Fr.: vitesse tangentielle    
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The component of the velocity of an object, such as a star, that is at right-angles to the observer's line of 
sight; also known as transverse velocity.  radial  velocity. 

  tangential;   velocity. 

tangentially polarized light 
  V_xŠu  '[ Y[>=>       
nur-e qotbide-ye sâyâni 
 
Fr.: lumière polarisée tangentiellement    

The linearly polarized light  that vibrates perpendicularly to an imaginary line joining the source to the 
point of observation. 

Tangentially, adverb of   tangential;    polarizd light. 

tape 
  
    
navâr (#) 
 
Fr.: bande    

A long, narrow strip of  paper, plastic, metal, etc., as in  magnetic tape 

M.E.; unexplained variant of tappe; O.E. tæppe "strip (of cloth)," akin  to M.L.G.  teppen "to tear, pluck." 

Navâr "a narrow, long piece, strip, rope," cf. Ossetic nawar "tendon, sinew;" Av.  snvar- "tendon, 
sinew;" cf. Skt. snvan- "tendon, sinew;" Pali nahru-, nhru- "tendon, muscle;" Hindi nahru "piece of 
leather;" Arm. neard "tendon;" Gk.  neura "string, sinew;" L.  neros "sinew, muscle, nerve;" Ir. sin "chain;" 
P.Gmc. *senawo (O.S. sinewa, O.N. sina, O.Fris. sine, M.Du. senuwe, O.H.G. senawa, Ger. Sehne, E. 
sinew) 

Tarantula Nebula 
   `_X  y_i~  "    
Miq-e Roteyl 
 
Fr.: Nébuleuse de la Tarantule    

The largest and brightest  H II  region in the   Large Magellanic  Cloud. It has a diameter of over 800 
  light-years, and contains half a million    solar masses of ionized gas. The ionization is produced by 
several clusters of  O-type and   B-type stars, including the very powerful and compact cluster R136 
near its centre. The nebula's name comes from its spider-like shape. Also known as 30 Doradus and NGC 
2070. 

Tarantula "any of several large, hairy spiders of the family Theraphosidae," from M.L.  tarantula,  from It. 
tarantola, from  Taranto "seaport city in southern Italy in the region where the spiders are frequently 
found," from L.  Tarentum, from Gk. Taras;   nebula. 

Miq  nebula; roteyl  "large, hairy spider, tarantula." 

Tarazed 
  %    
Tarâzu 
 
Fr.: Tarazed    
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The star Gamma, magnitude 2.72, in the constellation  Aquila. It is a K3    giant 460 light-years away. 
Other designations: HR 7525, HD 186791. 

Tarazed, from Pers. tarâzu "balance, scales," from šâhin-e tarâzu "the beam of the balance," the name 
given to the three aligned stars of Aquila, i.e. /, 2, and + (Abdolrahmân Sufi, Book of Fixed Stars, A.D. 
964, Pers. translation by Nasireddin Tusi in 13th century). The first word, šâhin, apart from "beam," 
means "royal" and "falcon." Tarâzu, from Mid.Pers. tarâzên-, tarâzênidan "to  weigh;" Proto-Iranian 
*tarz-, from *tar- "balance, scales" (cf. Skt. tul- "scales, balance, weight," from tul- "to weigh, make 
equal in weight, equal," tolayati "weighs, balances;" L. tollere  "to raise;" Gk. talanton  "balance, weight," 
Atlas "the Bearer" of Heaven;" Lith.  tiltas "bridge;"  PIE base tel- "to lift, weigh") + Av.  az- "to convey, 
conduct, drive," azaiti drives" (cf.  Skt. aj- "to dive,  sling," ájati  "drives," ajirá-  "agile, quick,"  Gk. agein 
"to lead, guide, drive, carry off,"  L. agere "to do, set in motion, drive," from  PIE root *ag-  "to drive, 
move,"   act). 

target 
  	    
âmâj (#) 
 
Fr.: cible    

An object to be observed with a telescope. 

M.E., from M.Fr.  targuete, from O.Fr. targe "light  shield," from  Frank. *targa  "shield" (cf.  O.H.G. zarga 
"edging, border," Ger. Zarge "edge, border"). 

Âmâj "aim, goal," from  Proto-Iranian base *ma-, from prefix *- + *ma- "to measure;" cf. Av.  mati- 
"point, tip;"  O.Pers./Av. m(y)- "to measure;" Pers. mun/mân "measure," as in Pers. terms pirâmun 
"perimeter," âzmun "test, trial,"  peymân "measuring, agreement," peymâné "a measure; a cup, bowl;" cf. 
Skt. mati "measures," matra- "measure," Gk. metron "measure," L. metrum; PIE base *me- "to measure." 

Taurus 
      
Gâv (#) 
 
Fr.: Taureau    

Th Bull. A  large constellation of the   Zodiac, in the northern hemisphere at about 4h 20m right 
ascension, 16° north declination. Alpha Tauri or   Aldebaran is among the twenty brightest stars in the 
sky. Taurus contains several star clusters, including the  Pleiades and  Hyades. The famous  Crab 
nebula is situated to the west of Zeta Tauri. Abbreviation: Tau; Genitive: Tauri. 

From L. taurus "bull,"  from  PIE *tauro-  "bull"  (cf. Gk. tauros; O.C.S. turu "bull,  steer;" Lith.  tauras 
"aurochs;" O.Pruss. tauris "bison"), often said to be from PIE *steu-ro- "be big,  be strong, be sturdy" (cf. 
Pers. sotur, Mid.Pers. stôr "horse, mount; large cattle;" Av. staora- "bovine animals;" O.Icelandic stjôrr; 
Goth. stiur "young bull;"  O.E. steor; E. steer). 

Gâv "bull, ox, cow;"  Mid.Pers. gâw "ox, bull,  cow; Taurus;" Av.  gao- "cow, ox, bull;"  cf. Skt. gaus; Gk. 
bous "ox;" L. bov-; Armenian  kov; O.E. cu; E. cow; PIE base *gwou- "ox, bull, cow." 

Taylor column 
  g_X  
'?     
sotun-e Taylor 
 
Fr.: colonne de Taylor    
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A phenomenon in which the relative motion of a homogeneous rotating liquid tends to be the same in all 
planes perpendicular to the axis of rotation. When a rotating fluid comes into contact with a submerged 
object, the fluid flows  around it as if it were a cylinder extending the entire depth of the fluid parallel to 
the axis of the system. 

After Sir Geoffrey  Ingram Taylor (1886-1975), a British  physicist, mathematician, and expert on fluid 
dynamics and wave theory, who first studied this phenomenon;  column. 

Taylor series 
  g_X       
seri-ye Taylor (#) 
 
Fr.: série de Taylor    

A series expansion of an infinitely differentiable  function about a point a: & (1/n!) (x - a) n f n (a), where 
fn(a) is the n-th derivative of f at a, and the sum over n = 0 to ‚.  If a = 0 the series is called a  
Maclaurin series. 

Named for the English mathematician Brook Taylor (1685-1731);   series. 

technetium 
  %$
%	    
teknetium (#) 
 
Fr.: technétium    

A radioactive chemical element which does not exist naturally on Earth; symbol Tc. Atomic number 43; 
mass number of most stable isotope 98; melting point 2,200°C; boiling point 4,877°C. Technetium is 
synthesised via the  s-process in deep layers of  asymptotic giant branch stars. 

From the Gk. technetos "artificial," initially   called masurium. 

technique 
  %
$ 
    
tašnik, fann 
 
Fr.: technique    

The body of specialized procedures and methods used in any specific field, especially in an area of applied 
science. 

From Fr. technique "formal practical details in artistic  expression," noun use of adj. technique "of art, 
technical," from Gk. tekhnikos, from tekhne "art, skill,  craft, method, system;" cognate with Pers. tarâš- 
"to cut, hew; scape; shave," tišé "axe," as below. 

Tašnik, related to Pers. tarâšidan "to cut, hew; scape; shave;" Mid.Pers. tâšitan "to cut, cleave; create by 
putting together different elements;" from Av.  taš- "to cut off, fashion, shape, create," taša- "axe" 
(Mod.Pers. taš, tišé "axe"), tašan- "creator;" cf. Skt. taks- "to fom by cutting,  tool, hammer, form," taksan- 
"wood-cutter, caprenter;" Gk. tekton "carpenter," tekhne "art, skill, craft, method, system;" L. textere "to 
weave;" PIE *teks- "to fashion."  
Fann or fan, from Pers. fan "way, manner, mode, art, science," related to Mod/Mid.Pers. pand "path, 
advice, councel;" Khotanese pande "road, path;" Ossetic fœndœg "path, road;" O.Pers. pai- "path, way;" 
Av. pa- "path, way," variants pai-, pa-, pantay-; cf. Skt. pánth- "road, path, course;" Gk. patos 
"path, way," pontos "sea;" L. pons "bridge, path;" P.Gmc. *finthanan  "to find;"  E. find; PIE base *pent- 
"to go, to tread." 
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technology 
  %
$
    
    
tašnik-šenâsi (#), fanâvari (#) 
 
Fr.: technologie    

The use of scientific knowledge for the creation and development of devices, machines, and techniques to 
achieve a commercial, industrial, or scientific objective. 

From Gk. tekhnologia "systematic treatment of an art, craft, or technique," originally referring  to 
grammar, from tekhno-, from tekhne,  technique, +   -logy. 

tectonics 
  
$    
sâzânik 
 
Fr.: tectonique    

The science or art of assembling, shaping, or ornamenting materials in construction; the constructive arts 
in general.  plate tectonics 

L.L. tectonicus, from Gk. tektonikos "pertaining  to building,"  from tekton (genitive tektonos) "builder, 
carpenter,"  technique. 

Sâzânik, from sâzân pr.p. of sâz-, sâxtan "to build, make, fashion; to adapt, adjust, be fit" (Mid.Pers. 
sâxtan, sâz-, Manichean Parthian s'c'dn "to prepare, to form;" Av. sak- "to understand, to mark," sâcaya- 
(causative) "to teach") + -ik  -ics. 

tektite 
  %$%%    
tektit (#) 
 
Fr.: tektite    

Small glassy bodies whose chemical compostion is unrelated to the geological formation in which they are 
found. They are found mostly in Australia, Java, Philippines and Indochina. Tektites are now thought to 
have been produced by the impact of meteorites on the earth's surface. 

From Gk. tekt(os) "molten" + -ite  a suffix used in the name of minerals and fossils. 

tele- 
  -    
dur- (#) 
 
Fr.: télé-    

A combining form  meaning "distant." 

From Gk. tele-, combining form of  tele "far off,  afar, at or to a distance," related to teleos "end, goal, 
result, perfection." 

Dur- "far,"  from Mid.Pers. d	 r  "far, distant, remote;" O.Pers. d	ra-  "far (in time  or space)," d	raiy  "afar, 
far away, far and wide;" Av. d	 ra-,  d	 ir "far," from  dav- "to move away;" cf. Skt. d	 rá-  "far; distance (in 
space and time);" PIE base *deu- "to move forward, pass;" cf. Gk. den "for a long time," deros "lasting 
long." 
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telemetry 
  
    
dursanji (#) 
 
Fr.: télémétrie    

The science and technology of measurement and transmission of data by optical, acoustical, or 
radioelectric means from remote sources, as from space vehicles, to receiving stations for recording and 
analysis. 

  tele- +   -metry. 

telescope 
  
 %$    
durbin (#), teleskop (#) 
 
Fr.: télescope    

An instrument used to collect and amplify light or  other energy.  Refracting telescopes gather light by 
means of a lens,  reflecting telescopes by means of a mirror.  Radiotelescopes gather radio energy by 
using an antenna. Telescopes have also been built that can gather X rays, gamma rays, and other forms of 
energy.  grazing incidence telescope. 

From It. telescopio (used by Galileo, 1611), and Mod.L. telescopium (used by Kepler, 1613), both from 
Gk. teleskopos "far-seeing," from   tele- "far" +  -skopos "seeing," from skopein "to watch, look, behold;" 
  -scope. 

Durbin, from  dur-  tele- + -bin  "to see; seer,"  -scope. 

telescope dome 
   t_  VxW(~  %$    
gonbad-e durbin (#), ~ teleskop (#) 
 
Fr.: coupole de télescope    

A covering, usually hemispherical, that is rotatable about a central axis. There is a slit opening along one 
side wide enough to allow a telescope to be directed at any vertical angle up to 90°. 

  telescope;  dome. 

telescope pointing accuracy 
   t_  q]>i  VWw@~ ~ %$    
rašmandi-ye âmâješ-e durbin, ~ ~ teleskvp 
 
Fr.: précision du pointage de télescope    

The accuracy with which a telescope can be pointed to a particular coordinate in the sky. 

  telescope;  pointing;  accuracy. 

Telescopium 
  %$    
Teleskop (#) 
 
Fr.: Télescope    
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The Telescope. An inconspicuous constellation situated in the southern hemisphere, at 19h right 
ascension, 50° south declination. Abbreviation: Tel; genitive: Telescopii. 

Telescopium was named by Abbé Nicolas Louis de Lacaille (1713-1762);  telescope. 

Telesto 
  %%    
Telesto (#) 
 
Fr.: Telesto    

The tenth of Saturn's known satellites. It is irregularly-shaped and has a diameter of 29 x 22 x 20 km. 
Telesto orbits Saturn at a distance of 294,660 km. Telesto is co-orbital with Tethys, residing in Tethys' 
leading Lagrangian point (L4). The images taken by the Cassini probe during its distant flyby on October 
11, 2005 show that its surface is surprisingly smooth, devoid of small impact craters. Telesto was 
discovered by B. Smith, H. Reitsema, S. Larson, J. Fountain in 1980 from ground-based observations. 

In Gk. mythology Telesto was a daughter of Oceanus and Tethys. 

telluric 
  	
    
zamini (#) 
 
Fr.: tellurique    

1) Pertaining to the Earth, as a planet, or the earth or soil.  
2) Derived from or containing tellurium. 

From L. tellur-,  from tellus "earth" +    -ic. 

Zamini, of or pertaing to zamin  earth. 

telluric band 
  
  ^']    
bând-e javvi 
 
Fr.: bande tellurique    

A band seen in the spectra of celestial objects, which is due to absorption by gases such as oxygen, water 
vapor, and carbon dioxide in the Earth's atmosphere 

  telluric;    band. 

tellurium 
  %	    
teluriom (#) 
 
Fr.: tellure    

A brittle metallic  element usually found in combination with  gold and other metals, used to alloy stainless 
steel and lead, and, as bismuth telluride, in thermoelectric devices; symbol Te. Atomic number 52; atomic 
weight 127.60; melting point 450°C; boiling  point 990°C; specific  gravity 6.24 at 20°C. It was discovered 
by the Roumanian mine director Franz Joseph Muller von Reichenstein in 1782 and overlooked for 
sixteen years until it was first isolated by German chemist Martin-Heinrich Klaproth  in 1798. The 
Hungarian chemist Paul Kitaibel independently discovered tellurium in 1789, prior to Klaproth's  work but 
after von Reichenstein. 
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From L. tellur-,  from tellus "earth" +    -ium. 

temperature 
  	    
damâ (#) 
 
Fr.: température    

A physical quantity characterizing the mean random motion of molecules in a physical body. In other 
words, a measure of the average kinetic energy of the particles of a system. 

From L. temperatura "a tempering, moderation," from temperatus, p.p. of temperare "to moderate, to 
mix." Sense of "degree of heat or cold" first recorded 1670 (Boyle), from L. temperatura, used in this 
sense by Galileo. 

Damâ, from dam "breath of an owen; bellows; smoke; air," also "moment, time," from  Mid./Mod.Pers. 
damidan "to blow, breathe;" Av. d
mainya-  "blowing  up;" cf. Skt. dahm- "to blow,"  dhámati "blows;" 
Gk. themeros "austere, dark-looking;" Lith. dumti "to  blow;"  PIE dhem-/dhem- "to smoke, to blow." 

temperature anisotropy 
  
	
  	 
-  ~    
nâhamsângardi-ye damâ (#), nâ-izogardi-ye ~ 
 
Fr.: anisotropie  de température    

Cosmology: Minute temperature variations of the cosmic microwave background radiation. 

  temperature;   anisotropy. 

temperature gradient 
  
  	    
zine-ye damâ (#) 
 
Fr.: gradient  de température    

A physical quantity that describes the rate of change of temperature with displacement in a given direction 
from a given reference point. 

  temperature;   gradient. 

temperature inversion 
  
    	    
vâruneš-e damâ 
 
Fr.: inversion de température    

Meteo.: A reversal in the normal temperature decrease, the temperature rising with increased elevation in 
the atmosphere instead of falling. A layer in which temperature increases with altitude. 

  temperature;   inversion. 

tempon 
  %	
    
tempon 
 
Fr.: tempon    
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An elementary unit of time defined as the duration which is necessary for light to travel a distance equal to 
the classical radius of an electron. Thus, one tempon () is equal to (e2/mc2)(1/c) 10-23 seconds. 

From tamp, from L. tempus "time" +    -on. 

temporal hour 
  .%    &    
sâ'at-e fasli 
 
Fr.: heure temporelle    

A unit of time  used in the Roman and Ottoman empires that divided the day from sunrise to sunset into 12 
equal numbers of hours, resulting in long summer hours and short winter hours. 

M.E., from O.Fr. temporal,  from L. temporalis  "of time, temporary," from  tempus (genitive temporis) 
"time, season, proper time or season,"  time;  hour. 

Sâ'at hour;  fasli, of or pertaining to fasl   season. 

temporal resolution 
     	
    
vâgošud-e zamâni 
 
Fr.: résolution  temporelle    

The measure of the ability of an observing system to clearly separate events in time. In other words, the 
shortest time interval that can be determined between two dufferent events. 

  temporal hour;   resolution. 

ten 
      
dah (#) 
 
Fr.: dix    

A cardinal number, nine plus one. 

M.E. ten(e), tenn(e), O.E. ten(e), tien(e); from P.Gmc. *tekhan (cf. O.S. tehan, O.N. tiu, Dan. ti, Du. tien, 
O.H.G. zehan, Ger. zehn "ten"), cognate with Pers. dah, as below. 

Dah, from Mid.Pers. dah "ten;" Av.  dasa "ten;" cf. Skt. dáa- "ten;" Gk. deka "ten;" L. decem "ten;" O.Ir. 
deich; Lith. dešimtis "ten;" PIE base *dekm. 

tense 
  %
    
tanu 
 
Fr.: tendu    

Stretched tight, as a cord, fiber, etc.; drawn taut; rigid. 

From L. tensus, p.p. of tendere "to stretch,"  tension. 

Tanu "stretched, strained," from tan + -u suffix of excess. The first element tan, from tanidan "to spin, 
twist, weave" (Mid.Pers. tanitan; Av.  tan- to stretch, extend;" cf. Skt. tan- to spin, stretch;" tanoti 
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"stretches," tantram "loom;" Gk.  teinein "to stretch, pull tight;"  L. tendere "to stretch; PIE base *ten- "to 
stretch"), Pers. târ "string," tân "thread," tur  "fishing net, net, snare," and tâl "thread" (Borujerdi dialect) 
belong to this family; variants tanta "cobweb,"  tanadu, tafen, kartané, kârtané, kâtené, Pashtu tanistah 
"cobweb;" cf. Skt. tantu- "cobweb, thread, string"). 

tension 
  %
    
taneš (#) 
 
Fr.: tension    

General: The act of stretching or straining; the state of being stretched or strained.  
Mechanics: The longitudinal deformation of an elastic body that results in its elongation.  
Electricity:  Voltage or potential; electromotive force. 

M.E., from M.Fr.  tension, from L. tensionem (nominative tensio) "a stretching," from tensus, p.p. of 
tendere "to stretch," cognate with Pers. taneš, as below. 

Taneš, verbal noun from tanidan "to spin, twist, weave;" Mid.Pers. tanitan; Av.  tan- to stretch, extend;" 
cf. Skt. tan- to spin, stretch;" tanoti "stretches," tantram "loom;"  Gk. teinein "to  stretch, pull tight;"  L. 
tendere "to stretch; PIE base *ten- "to stretch"), Pers. târ "string," tân "thread," tur "fishing  net, net, 
snare," and tâl "thread" (Borujerdi dialect) belong to this family;  variants tanta "cobweb," tanadu, tafen, 
kartané, kârtané, kâtené, Pashtu tanistah "cobweb;" cf. Skt. tantu- "cobweb, thread, string." 

tensor 
  %
  %
    
tânsor, tângar 
 
Fr.: tenseur    

A system of numbers or functions that transform according to certain rules under a change of coordinates. 
A tensor may consist of a single number, in which case it is referred to as a tensor of order zero, or simply 
a scalar. The tensor of order one represents a vector. 

Agent noun of tense (v.)   tension. 

tensor analysis 
   
  %
 ~  %
    
ânâlas-e tânsori 
 
Fr.: analyse tensorielle    

A method of calculation in higher mathematics based on the properties of tensors. 

  tensor;   analysis. 

tera- (T) 
  %-    
terâ- (#) 
 
Fr.: tera-    

Prefix denoting one million  million  (1012). 

From Gk. teras "monster." 
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terbium 
  %	    
terbiom (#) 
 
Fr.: terbium    

A metallic chemical element; symbol Tb. Atomic  number 65; atomic weight 158.9254; melting point 
1,356°C; boiling point  3,123°C; specific gravity about 8.25. Terbium was discovered by the Swedish 
surgeon and chemist Carl-Gustav Mosander in 1843 in an yttrium salt, which he resolved into three 
elements. He called one yttrium, a rose colored salt he called terbium and a deep yellow peroxide he called 
erbium. 

From the "village of Ytterby"  in Sweden, where the mineral ytterbite (the source of terbium) was first 
found. 

term 
  %	    
tarm 
 
Fr.: terme    

Math.: In an expression, a number or a letter standing alone; or a combination of such representing a unit, 
e.g.: a, b, 5, 4ab, 3a/b.  
Spectro.: A set of atomic states having a definite configuration and spin and orbital angular momentum 
quantum numbers. In the LS coupling scheme, the entity 2S+1LJ, in which 2S+1 is called the multiplicity of 
the term. 

M.E. terme, from O.Fr., from  L. terminus "boundary, limit,  end," related to termen "boundary, end" PIE 
base *ter- "to cross;" cf. Pers. tarâ-, Av. tar-  "to cross over," as below. 

Tarm, from Mod.Pers. târem "boundary, limit,"  Tâleši/Tâti talmi  "pole, stick,"  Lori tarm  "poles fastened 
together in order to carry a corpse to the village cemetary;" O.Pers./Av. tar- "to cross over," O.Pers. vi-tar- 
"to go across," Mid.Pers. vitartan "to pass," Mod.Pers. gozar, gozaštan ( %
) "to pass, cross;" cf. 
Skt. tar- "to pass (through), overcome," tárati "crosses, passes," tirás "through, across, beyond;" probably 
cognate with L. term, as above; see also  trans-. 

terminal 
  ) 
 
) 
    
1) pâyâni; 2) pâyâné 
 
Fr.: terminal    

1) Forming or found at the extreme point or limit  of something, or relating to the very end of something.  
2) Computers: An input/output device having a keyboard for communicating with  a computer and usually 
a display. 

M.E., from L.  terminalis "pertaining  to a boundary or end, final," from terminus "end, boundary line,"  
term. 

Pâyâni, pâyâné, noun and adj. from pâyân "end, extremity; limit, boundary," from  from pâ(y) "foot;  step" 
(Mid.Pers. pâd, pây; Av. pad- "foot;"  cf. Skt. pat; Gk.  pos, genitive podos; L. pes, genitive pedis; P.Gmc. 
*fot; E. foot; Ger. Fuss; Fr. pied; PIE *pod-/*ped-). 

terminal velocity 
  %
  
    
tondâ-ye pâyâni 
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Fr.: vitesse terminale    

1) The constant maximum velocity reached by a body falling under gravity through a liquid or gas, 
especially the atmosphere. The body ceases to accelerate downwards because the force of gravity is equal 
to the opposing force of resistance by the medium.  
2) The velocity acquired at the end of a body's motion. 

  terminal;    velocity. 

terminator 
  -	    
šid-marz 
 
Fr.: terminateur    

The dividing line between the illuminated and the unilluminated part of  the Moon's or a planet's disk. 

From L. terminator, from  terminare, from  terminus  term. 

Šid-marz, literaaly "light  boundary," from šid "light,  sunlight" (Mid.Pers.  šêt "shining, radiant, bright;" 
Av. xšata- "shining, brilliant, splendid, excellent")  + marz "boundary, limit"  (Mid.Pers. marz "boundary;" 
Av. marza- "border, district," marz- "to rub, wipe;" Mod.Pers. parmâs "contact, touching" (  contact), 
mâl-, mâlidan "to rub;"  PIE base *merg- "boundary, border;" cf. L. margo "edge" (Fr.  marge "margin"); 
P.Gmc. *marko; Ger. Mark; E. mark, margin). 

terrestrial 
  	
    
zamini (#) 
 
Fr.: terrestre    

Pertaining to, consisting of, or representing the Earth as distinct from other planets. 

From L. terrestris "earthly,"  from terra  "earth," literally  "dry  land" (as opposed to "sea"); from PIE base 
*ters- "to dry"  (cf. Pers. tešné "thirsty;" Mid.Pers. tašnak "thisty;"  Av. taršu- "dry,"  taršna- "thirst;"  Skt. 
trsta- "dry,"  tars- "to be thirsty;"  Gk. teresesthai "to become or be dry," L. torrere "to dry  up, roast," Goth. 
þaursus "dry, barren," O.H.G. derren "to make dry," durst "thirst;"  Ger. dürr  "arid;"  O.E. þurstig 
"thirsty"). 

Zamini adj. of zamin, variant zami "earth, floor, land;"  Mid.Pers. zamig; Av. zam- "the earth;" cf. Skt. 
ksam- "the ground, earth;" Gk. khthôn, khamai "on the ground;" L. homo "earthly being" (as in homo 
sapiens, homicide, humble, humus, exhume), humus "the earth;" O.Russ. zemi "land, earth;" PIE root 
*dh(e)ghom "earth". 

Terrestrial Dynamical Time 
  	
  %
$  	
    
zamân-e tavânik-e zamini 
 
Fr.: temps dynamique terrestre    

A uniform  atomic time scale for apparent geocentric ephemerides defined by a 1979 IAU resolution, 
which replaced Ephemeris Time. TDT is independent of the variable rotation of the Earth, and the length 
of the tropical year is defined in days of 86,400 seconds of international atomic time. In 1991 it was 
replaced by Terrestrial Time. 
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  terrestrial;    dynamical;   time. 

terrestrial planets 
    	
    
sayyârehâ-ye zamini 
 
Fr.: planètes terrestres    

The four innermost planets in the solar system, Mercury, Venus, Earth and Mars. They are called 
terrestrial because they have a compact, rocky surface like the Earth's. The planets, Venus, Earth, and 
Mars have significant atmospheres while Mercury has almost none. These planets are approximately the 
same size, with the Earth the largest. They are considerably denser than the Jovian planets, ranging from a 
specific gravity of 4 for  Mars to 5.5 for the Earth. 

  terrestrial;    planet. 

Terrestrial Time 
  	
  	
    
zamân-e zimini 
 
Fr.: temps terrestre    

The modern astronomical standard for the passage of time on the surface of the Earth. It is the  
coordinate time scale consistent with the theory of general relativity for an observer on the surface of the 
Earth. TT was renamed from Terrestrial Dynamical Time (TDT)  in 1991. The fundamental unit of TT is 
the day of 86,400 SI seconds. It is related to the International Atomic Time by the relation: TDT = TAI  + 
32.184 sec. 

  terrestrial;    time. 

tesla (T) 
  %    
teslâ (#) 
 
Fr.: tesla    

The unit of magnetic induction flux  density in the SI system. It is the induction of a field in which  each 
meter of conductor with a current of one ampere and arranged perpendicular to the direction of the vector 
of induction is acted upon by a force of one newton. 1 tesla = 1 weber/m2 = 10 4 gauss. 

Named after Nikola Tesla (1856-1943), Croatian-born (of Serbian parents) American physicist, electrical 
engineer, and inventor, born in Smiljan, Lika, which was then part of the Austo-Hungarian Empire, region 
of Croatia. 

test time 
  	
  	
    
zamân-e âzmun 
 
Fr.: temps de test    

That part of the working time of a telescope devoted to tests of coupled instruments or the telescope itself. 

  test;   time. 

Tethys 
  %%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Tetus (#) 
 
Fr.: Téthys    

The ninth of Saturn's known satellites. It it 1060 km across and orbits at a mean distance of 294,660 km 
from Saturn. It has a rotational period of 1.89 days that equals its orbital period. Tethys is thought to be 
composed almost entirely of water-ice because of its low density (1.21 gm/cm3). The western hemisphere 
of Tethys is dominated by a huge impact crater called Odysseus, whose 400 km diameter is nearly 2/5 of 
that of Tethys itself. Tethys has two moons named Telesto and Calypso. It was discovered by J.-D. Cassini 
in 1684. 

In Gk. mythology Tethys was a Titaness and sea goddess who was both sister and wife of Oceanus. 

tetra- 
  --    
cahâr- (#) 
 
Fr.: tétra-    

Combinig form meaning four. 

From Gk. tetra-, combining form  of tettares, tessares "four," cognate with Pers. cahâr four. 

tetragon 
  -    
cahârguš (#) 
 
Fr.: tétragone    

Same as  quadrangle. 

From Gk. tetragonon, from   tetra-  + -gon "angled, angular," from gonia "angle,"  related to gony "knee;" 
L. genu "knee;" Mod.Pers. zânu "knee;" Av. žnav-, žnu- "knee;" Skt. janu-; PIE base *g(e)neu-. 

Cahârguš "four-cornered," from cahâr, câr  "four,"  cognate with L. quattuor,   four,  + gušé, guš "corner, 
angle;" Mid.Pers. gôšak "corner." 

texture 
  %    
bâft (#) 
 
Fr.: texture    

A type of hypothetical   topological  defect in the structure of   space-time that forms when large, 
complicated symmetry groups are completely broken. 

M.E., from M.Fr.,  from L.  textura "web, texture, structure," from stem of textere "to weave;" PIE base 
*tek- "to make"   technique. 

Bâft, verbal noun, past stem of bâftan "to weave," Mid.Pers. waf- "to weave;" Av. ubdana- "consisting of 
woven texture," from *ubda-  "woven," vaf- "to  sing," literally  "to weave the songs;" cf. Skt. vabh- "to 
bind, fetter," ubhnti "he laces together;" Gk. hyphainein "to weave," hyphos "web;" P.Gmc. *webanan 
(cf. O.N. vefa, M.L.G.,  M.Du., Du. weven, O.H.G. weban, Ger. weben; O.E. wefan; E. weave), from PIE 
*webh-/*wobh- "to  weve." 

Thalassa 
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  %    
Talasâ (#) 
 
Fr.: Thalassa    

The second innermost satellite of  Neptune. It was discovered using NASA's Voyager 2 mission in 
1989. It orbits 50,070 km from the center of Neptune and is about 80 km in diameter. 

Named after a daughter of Aether and Hemera from Gk. mythology. Thalassa is also the Greek word for 
"sea". 

Thebe 
  %    
Tebé (#) 
 
Fr.: Thébé    

The fourth-closest of   Jupiter's known   satellites, also known as Jupiter XIV.  Thebe is 100 x 90 km in 
diameter and orbits its planet at 222,000 km in 0.6745 (Earth) day. It is in synchronous rotation, i.e. 
always keeps the same side facing Jupiter. Thebe was discovered by Stephen Synnott (Voyager 1) in 
1979. 

In Gk. mythology, Thebe was a nymph, daughter of the river god Asopus. 

Themisto 
  %	%    
Themisto 
 
Fr.: Thémisto    

A small satellite of   Jupiter,  ninth in order from  the planet. It is about 8 km in diameter and orbits 
Jupiter at a mean distance of 7 500 000 km every 130 days. It was discovered in 1975, lost, and then 
rediscovered in 2000. Also known as Jupiter XVIII. 

Named after Themisto, daughter of the river god Inachus, who became the mother of Ister (the river 
Danube) by Zeus (Jupiter). 

theodolite 
  %1%    
teodolit (#) 
 
Fr.: théodolite    

An instrument for the measurement of angles, used in surveying. It consists essentially of a telescope 
moving along a circular scale graduated in degrees. 

The first occurrence of the word theodolite is found in the surveying textbook A geometric practice named 
Pantometria (1571) by Leonard Digges, which was published posthumously by his son, Thomas Digges. 
The etymology of the word is unknown. The first  part of the New Latin theo-delitus might stem from the 
Gk. theaomai "to behold, view attentively, contemplate," but the second part is more puzzling and is often 
attributed to an unscholarly variation of delos "evident, clear." 

theorem 
  
    
farbin 
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Fr.: théorème    

A proposition, statement, or formula in mathematics or logic deduced or to be deduced from other 
propositions, assumptions, premises, or formulas; e.g.  Fourier theorem;   Liouville's  theorem;  
Woltjer's theorem. 

From M.Fr. théorème, from L.L.  theorema, from Gk. theorema "spectacle, speculation," in Euclid 
"proposition to be proved," from theorein "to  look at, speculate, consider." 

Farbin, from  far- intensive prefix  "much, abundant; elegantly; forward" (Mid.Pers. fra-  "forward, before; 
much; around;" O.Pers. fra- "forward, forth;"  Av.  fr, fr-, fra- "forward, forth; excessive;" cf. Skt. prá- 
"before; forward, in fron;"  Gk. pro "before,  in front of;"  L. pro  "on behalf of, in place of, before, for;"  PIE 
*pro-) +  bin, present stem of didan "to see," from Mid.Pers. wyn-; O.Pers. vain- "to see;" Av. van- "to 
see;" cf. Skt. veda "I know;" Gk. oida  "I know,"  idein "to see;" L. videre "to  see;" PIE base *weid- "to 
know, to see." 

theoretical 
  
$    
negarik (#) 
 
Fr.: théorique    

Of, pertaining to, or consisting in theory. 

From L.L. theoreticus "of  or pertaining to theory," from  Gk. theoretikos "contemplative, pertaining to 
theory;"   theory. 

Negarik, contraction of negaréik, from negaré  theory + -ik   -ic. 

theoretical astrophysics 
  )%$  
$    
axtarfizik-e negarik (#) 
 
Fr.: astrophysique théorique    

An astrophysical study or research group mainly concerned with theory rather than observation. 

  theoretical;   astrophysics. 

theoretician 
  
    
negare-pardâz 
 
Fr.: théoricien    

One who formulates or is expert in the theoretical side of a subject. 

From theoretic, from theoretics, from    theory + -ian. 

Negare-pardâz, from negaré  theory + pardâz, present stem of pardâxtan "to accomplish; bring to 
perfection; to attempt, to care; to clean; to free;" Mid.Pers. pardâxtan, pardâzidan "to accomplish; to be 
done with, freed of" ultimately  from Proto-Iranian *para-txta-,  *para-tca- "to take away; to expel," 
from *para-  "along, forth,"    para-, + txta-, tca- "to run, to flow;"  cf. Av. tak-  "to run, to flow;" 
Mod.Pers. tâxtan, tâz- "to flow, to cause to walk,"   flow. 

theorist 

1444
  
    
negare-pardâz 
 
Fr.: théoricien    

Same as  theoretician. 

From theor-, from   theory + -ist  a suffix of nouns, often corresponding to verbs ending in -ize or nouns 
ending in -ism. 

  theoretician. 

theory 
  
    
negaré (#) 
 
Fr.: théorie    

A coherent set of facts, propositions, or principles analyzed in their relation to one another and used, 
especially in science, to explain phenomena, e.g. the theory of relativity. 

From L.L. theoria,  from Gk. theoria  "contemplation, speculation, a looking at, things looked at," from 
theorein "to consider, view, look at," from  theoros "spectator," from thea "a view"  + horan "to see." 

Negaré, from negar present stem of negaridan, negaristan "to look, observe;" Mid.Pers. nigeridan, niger-, 
nikiritan,  nikir-  "to look, to watch, to notice, to consider;" ultimately  from Proto-Iranian *ni-kar-,   from 
*ni- "down,  in, into"  (cf. O.Pers. preposition & verbal prefix  "down;" Av.  n "down, in, into;" Skt. ni 
"down," nitaram  "downward;"  Gk. neiothen "from below;"  cf. E. nether; O.E. niþera, neoþera "down, 
downwards, below, beneath," from P.Gmc. *nitheraz (O.S. nithar, O.N. niðr,  O.Fris. nither, Du.  neder, 
Ger. nieder); PIE *ni-  "down, below")  + *kar-  "to observe, to consider;" cf. Av. kar- "to  remember; to 
impress on memory;" Skt. kal- "to observe, consider," kalayati "considers, observes;" Mid.Pers. kartan "to 
establish; to declare; to found," (h)angârtan "to conside, to bear in mind, to regard as," us-kâritan "to 
consider, deliberate, discuss," sikâl, sigâl "thought;" Mod.Pers. engâridan, engâštan "to suppose," segâl 
"thought," segâlidan "to think,  to resolve to injure, to deceive." 

theory of everything 
  
  	 -    
negare-ye hamé ciz 
 
Fr.: théorie du tout    

Same as  grand unified theory. 

  theory; every; M.E. every, everich; O.E. æfre ælc "ever each;" thing ME; O.E. "meeting, assembly," 
later "entity, being, matter." 

Negaré theory;  hamé "all" (variant hami "all  the time, always;" Mid.Pers. hamâg "all,"  hamê "all the 
time, always;" Av. hama- "any;"  cf. Skt. sama-"any, every, whichever;" Gk. amo-then "whichever;"  Goth. 
sums "any;" O.N. sumr "any;" O.E. sum "some;" E. some); ciz "thing" (Mid.Pers. ciš, tis "thing,  affair;" 
O.Pers. cišciy "anything"). 

thermal 
  	    
garmâ-yi (#) 
 
Fr.: thermique    
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Of, pertaining to, or caused by heat or temperature. 

From M.Fr. thermal, from  Gk. therme "heat," cognate with Pers. garm "warm," as below. 

Garmâyi, adj. of garmâ "heat, warmth," from  Mid.Pers. garmâg; O.Pers./Av. garma- "hot, warm;" cf. 
Skt. gharmah "heat;" cognate with Gk. therme, thermos, as above; PIE *ghworm-/*ghwerm- "warm." 

thermal agitation 
  *  	    
âqâleš-e garmâyi 
 
Fr.: agitation  thermique    

1) The random movement of the molecules of a substance, the energy of which is, by kinetic theory, 
synonymous with the heat content of the substance.  
2) Solid state physics: The random motion of free electrons in a conductor due to heat energy. 

  thermal;   agitation. 

thermal bremsstrahlung 
  %	-%  	    
tormoz-tâbeš-e garmâyi 
 
Fr.: bremsstrahlung thermique    

The emission of electromagnetic radiation from high temperature plasma, produced as electrons are 
deviated by positive ions. Same as  free-free emission 

  thermal;   bremsstrahlung. 

thermal detector 
  $  	    
âškârgar-e garmâyi 
 
Fr.: détecteur thermique    

A detector that senses the change of temperature due to the absorption of photons. 

  thermal;   detector. 

thermal energy 
  $  	    
kâruž-e garmâyi 
 
Fr.: énergie thermique    

The characteristic energy of thermal neutrons at room temperature, about 0.025 eV. 

  thermal;   energy. 

thermal equilibrium 
  %	
  	    
tarâzmandi-ye garmâyi (#) 
 
Fr.: équilibre  thermique    
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In thermodynamics, the state of a system all parts of which have attained a uniform temperature and no net 
heat exchange is taking place between it and its surroundings. Thermal equilibrium is the central criterion 
of the   zeroth law of thermodynamics. See also  local thermodynamic equilibrium  (LTE). 

  thermal;   equilibrium. 

thermal excitation 
  
  	    
barangizeš-e garmâyi 
 
Fr.: excitation  thermique    

A process in which collisions that occur between particles cause atoms or molecules to obtain additional 
kinetic energy. 

  thermal;   excitation. 

thermal neutrons 
  
%
 	    
notronhâ-ye garmâ-yi (#) 
 
Fr.: neutrons thermiques    

Neutrons of very slow speed and consequently of low energy.Their energy is of the same order as the 
thermal energy of the atoms and molecules of the substance through which they are passing. 

  thermal;   neutron. 

thermal noise 
  
   	    
nufe-ye garmâyi (#) 
 
Fr.: bruit  thermique    

Electric noise signals that are produced by the random thermal motion of charges in circuit. 

  thermal;   noiset. 

thermal pulse 
  %  	 %  ~    
tape-ye garmâyi, tapeš-e ~ 
 
Fr.: pulsation  thermique    

Repeated instabilities of the He burning shell which ignites in sudden burst during the final phases of the 
  AGB evolution. 

  thermal;   pulse. 

thermal radiation 
  %  	    
tâbeš-e garmâyi (#) 
 
Fr.: rayonnement thermique    
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The energy radiated from an object in the form of electromagnetic waves as a result of its temperature. 
Thermal radiation ranges in wavelength from the longest infrared rays through the visible-light spectrum 
to the shortest ultraviolet rays. In opposition,   non-thermal radiation  is caused by energetic particles. 

  thermal;   radiation. 

thermalization 
  		    
hamgarmâyi 
 
Fr.: thermalisation    

1) The process of reaching thermal equilibrium by mutual interaction.  
2) The condition where in an atomic or molecular transition the Boltzmann factor for the two levels of 
transition takes on the value it would have in thermodynamic equilibrium. 

Verbal noun of   thermalize (v.). 

thermalize (v.) 
  		
    
hamgarmâyidan 
 
Fr.: thermaliser    

To bring neutrons into thermal equilibrium  with their surroundings; to produce thermal neutrons. 

From   thermal +   -ize. 

Hamgarmâyidan, literally  "warming together," from  ham- "together,"   syn-, + garmâyidan, infinitive 
from garmâ,   thermo-. 

thermalized line 
  )"   		    
xatt-e hamgarmâyidé 
 
Fr.: raie  thermalisée    

A collisionally  excited spectral line formed in high density condition,  where the line emissivity no longer 
depends on the transition strength. 

Thermalized, p.p. of   thermalize (v.);   line. 

thermion 
  	
    
garmâyon 
 
Fr.: thermion    

An electron that has been emitted from a heated body such as the hot cathode of an electron tube. 

From therm- variant of   thermo- before a vewel +   ion. 

thermionic emission 
      	
    
gosil-e garmâyoni 
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Fr.: émission thermionique    

Electrons gaining enough thermal energy to escape spontaneously from the cathode or dynodes and mimic 
photoelectrons. 

thermion;   emission. 

thermo- 
  	-    
garmâ- (#) 
 
Fr.: thermo-    

A combining form  meaning "heat, hot," used in the formation of compound words. Also therm- before a 
vowel. 

From Gk. therme "heat," thermos "hot;" cf. L. fornax  "oven, kiln,"  related to fornus, furnus "oven," and to 
formus "warm;" cognate with Pers. garm "warm," as below; P.Gmc. *warmaz (O.E. wearm; E. warm; 
O.H.G., Ger. warm). 

Garmâ "heat, warmth," from Mid.Pers. garmâg; O.Pers./Av. garma- "hot, warm;" cf.  Skt. gharmah 
"heat;" cognate with Gk. therme, thermos, as above; PIE *ghworm-/*ghwerm- "warm." 

thermocline 
  	    
damâšib (#) 
 
Fr.: thermocline    

A layer in a large body of water, such as a lake, in which temperature changes more rapidly with depth 
than it does in the layers above or below. 

From   thermo- + -cline "slope," from  Gk. klinein  "to cause to slope, slant, incline;" Skt. sri- "to lean;" 
O.Pers. ray-; Av. sray- "to lean;" Mod.Pers. kil "bent, inclined, slant;" PIE  base *klei- "to lean, incline" 
from which is also derived P.Gmc. *khlinen (Ger. lehnen, E. lean). 

Damâšib, from damâ  temperature + šib  slope. 

thermocouple 
  	%    
damâjoft (#) 
 
Fr.: thermocouple    

Electrical circuit  consisting of two dissimilar metals, in which  an electromotive force is produced when 
the two junctions are at different temperatures. 

  thermo +   couple. 

thermodynamic equilibrium 
  %	
  	%
$    
tarâzmandi-ye garmâtavânik 
 
Fr.: équilibre  thermodynamique    
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The condition of a thermodynamic system in which the available energy is distributed uniformly among 
all the possible forms of energy. Furthermore, all processes must be exactly balanced by their reverse 
processes. For example, inside a star there will be as many ionizations of helium per second as there are 
recombinations of free electrons and helium ions.  local thermodynamic equilibrium  (LTE). 

  thermodynamic;   equilibrium. 

thermodynamics 
  	%
$    
garmâtavânik 
 
Fr.: thermodynamique    

A branch of physics concerned with the relations between heat and other forms of energy and how these 
affect temperature, pressure, volume, mechanical action, and work. 

  thermo-;   dynamics, coined by the Scottish physicist William  Thomson (Lord Kelvin,  1824-1907), in 
1849. 

thermohaline convection 
  	  	    
hambord-e garmâšur 
 
Fr.: convection thermohaline    

An instability  in the ocean water that occurs when a layer of warm salt water is above a layer of fresh cold 
water of slightly higher density. In  this process the hot salt water cools off and then, after having reached a 
higher density than the fresh water, sinks down even in the presence of stabilizing temperature gradients. 
This phenomenon explains the large-scale water movements in the oceans called themohaline circulation. 
First discussed by Melvin E. Stern (1960, Tellus12, 2).  thermohaline  mixing. 

Thermohaline, from   thermo- + haline, from  Gk. i>hals (genitive halos) "salt,  sea;" cf. < L. sal; O.Ir. 
salann; Welsh halen; O.C.S. sali "salt;" O.E. sealt; cf. O.N., O.Fris., Goth. salt, Du.  zout, Ger. Salz from 
PIE *sal- "salt." 

Garmâšur, from garmâ-  thermo- + šur  "salty" (Mid.Pers. šôr "salty,"  šorag "salt land;" cf.  Skt. ksurá- 
"razor, sharp knife;" Gk. ksuron "razor;"  PIE base *kseu- "to rub, whet"). 

thermohaline mixing 
  	  	    
âmizeš-e garmâšur 
 
Fr.: mélange thermohaline    

In stars, an istability phenomenon, reminescent of the  thermohaline circulation  in the oceans, that 
occurs when layers of higher molecualr weight occur above a region of lower molecular weight. A 
situation of heavier material being above lighter gas in a star can occur during the helium flash when 
helium burning does not start in the center but in the shell. Similarly, in close binary systems it may 
happen that helium-rich material is transferred to a main sequence star. Then a helium-rich outer layer is 
formed and the instability occurs at the interface between that layer and the original stellar material. This 
process can explain several abundance variations in stars. First discussed by S. Kato (1966, Publ. Astron. 
Soc. Japan48, 374). 

  thermohaline;   mixing. 

thermonuclear reaction 
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    	%    
vâžireš-e garmâhaste-yi (#) 
 
Fr.: réaction  thermonucléaire    

A nuclear reaction in which two or more atomic nuclei fuse into a single heavier nucleus by a collision of 
the interacting particles at extremely high temperatures. Chains of thermonuclear reactions, such as the  
proton-proton chain and the   CNO cycle, account for the energy radiated from the Sun and more 
massive stars. 

  thermo- +   nuclear;   reaction. 

thermosphere 
  	    
garmâsepehr 
 
Fr.: thermosphère    

The region of the upper atmosphere in which temperature increases continuously with height, starting at 
roughly 100 km. The thermosphere includes the exosphere and most of the ionosphere. 

  thermo-;   sphere. 

thesis 
  )  
) 
	 

	    
1) dâyeš; 2) dâyeš-nâmé, pâyân-nâmé 
 
Fr.: thèse    

1) A proposition put forward  for consideration, especially one to be discussed and proved or to be 
maintained against objections.  
Philo.: The first of  three stages in Hegelian dialectic; the inevitable transition of thought, by contradiction 
and reconciliation, from an initial  conviction to its opposite and then to a new, higher conception that 
involves but transcends both of them.  antithesis;   synthesis.  
2) A dissertation based on original research, especially as work toward an academic degree. 

M.E., from L.,  from Gk. thesis "a proposition; a setting down, something set down," from root of tithenai 
"to place, put, set," cognate with Pers. dâdan "to give," as below. 

1) Dâyeš "giving, setting down," from  O.Pers./Av. d- "to give, grant, put," daditi "he gives;" 
Mid.Pers./Mod.Pers. dâdan "to give; to put" (cf. Skt. dadáti  "he gives;" Gk. tithenai  "to place, put, set," 
didomi "I give;"  L. dare "to  give, offer;"  Rus. delat' "to do;" O.H.G. tuon, Ger. tun, O.E. don "to do;"  PIE 
base *dhe- "to put, to do") + -y- epenthetic vowel + -eš verbal noun suffix.  
2) Dâyeš-nâmé, from dâyeš "thesis" + nâmé "diploma, letter" (Mid.Pers. nâmag "book, letter, inscription," 
from O.Pers./Av. nman- "name;" cf. Skt. nama-; Gk. onoma, onuma; L. nomen; PIE *nomen-).  
Pâyân-nâmé, literally "ending, final  diploma," from  pâyân "end,"   terminal + nâmé. 

thick 
  %    
setabr (#) 
 
Fr.: épais    

Relatively great in extent from one surface to the opposite; deep or profound. optically thick 
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M.E. thikke, O.E. thicce "not thin, dense," from P.Gmc. *theku-, *thekwia-  (cf. O.S. thikki,  O.H.G. dicchi, 
Ger. dick), from PIE *tegu- "thick." 

Setabr, from Mid.Pers. stabr "strong, big," stambag "pugnacious, opposing;" O.Pers. (m) stabava 
[2sg.inj.] "to  revolt;" Av.  stabra- "strong, firm;"  cf.  Skt. stabh- "support," stambh- "to support, fix firmly," 
stabhnti "supports;" Gk. astemphes "steadfast," stephein "to tie around, encircle," astemphes "firm, 
rigid;"  Lith. stebas "staff, pillar,"  stembti< "to oppose." 

thick lens 
  .    %    
adasi-ye setabr 
 
Fr.: lentille  épaisse    

A lens whose thickness is not small compared with its focal length. The thick lens may include several 
components, which may or may not be in contact.  thin lens. 

  thick;   lens. 

thickness 
  %    
setabrâ (#) 
 
Fr.: épaisseur    

The state or quality of being thick.   optical  thickness. 

M.E. thiknesse, O.E. thicnes, from  thick  + -nes(s) suffix of action, quality  or state, cf. M.Du. -nisse, 
O.H.G. -nissa, Ger. -nis, Goth. -inassus. 

Setabrâ, from setabr thick  + -â a suffix forming  nouns from adjectives. 

thin 
  
$    
nâzok (#) 
 
Fr.: mince    

Having relatively little  extent from one surface or side to the opposite; not thick.   optically thin;   
superthin galaxy. 

M.E. thyn(ne), O.E. thynne, from P.Gmc. *thunnuz, *thunw- (cf.  W.Fris. ten, M.L.G.  dunne, Du. dun, 
O.H.G. dunni, Ger. dünn), from PIE *tnus-, *tnwi-,  from  base *ten- "stretch;" cf. Pers. tonok "thin, 
slender,"   attenuate (v.). 

Nâzok, from Mid.Pers. nâzuk, nâzik "tender, gentle." 

thin lens 
  .    
$    
adasi-ye nâzok (#) 
 
Fr.: lentille  mince    

A lens whose thickness is considered small in comparison with the distances generally associated with its 
optical properties. Such distances are, for example, radii of curvature of the two spherical surfaces, 
primary and secondary focal lengths, and object and image distances.  thick lens. 
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 thin;  lens. 
think (v.) 
  

    
andišidan 
 
Fr.: penser, réfléchir    
To employ one's mind rationally and objectively in evaluating or dealing with a given situation. 
M.E. thinken, variant of thenken, O.E. thencan; P.Gmc. *thankjan (cf. O.Fris. thinka, O.S. thenkian, 
O.H.G. denchen, Ger. denken, Goth. thagkjan). 
Andišidan, infinitive from andiš-; Mid.Pers. handeš-, handešidan "to think, consider, reflect," ultimately 
from Proto-Iranian *ham-dis-, from *ham- "together, with, same,"  syn- + *dis- "form, appearance," cf. 
Av. das- "to show," dasa- "sign, omen;" Mod.Pers. dis, disé "form, appearance," variants -diz, -diš; 
Mid.Pers. dêsag "form, appearance," dêsidan "to form, build;" cf. Skt. de- "to show, point out;" PIE 
*deik- "to show" (cf. Gk. deiknumi "to show," dike "manner, custom;" L. dicere "to utter, say;" O.H.G. 
zeigon, Ger. zeigen "to show;" O.E. teon "to accuse," tæcan "to teach"). 
third 
  	    
sevom (#) 
 
Fr.: troisième    
Next after the second; the ordinal number for three.  Newton's third law of motion;  third contact;  
third dredge-up;  third law of thermodynamics. 
M.E. thirde, O.E. (north) thirda, variant of ridda, from P.Gmc. *thridjas (cf. O.Fris. thredda, O.S. 
thriddio, M.L.G. drudde, Du. derde, O.H.G. dritto, Ger. dritte, Goth. thridja). 
Sevom, ordinal number for sé three. 
third contact 
  	'   >im    
parmâs-e sevom 
 
Fr.: troisième contact    
The end of the total phase of a solar eclipse marked by the trailing edge of the Moon first revealing the 
Sun. 
 third;  contact. 
third dredge-up 
  	'   V_cC[    
borunkešid-e sevom 
 
Fr.: troisième dragage    
A  dredge-up process that occurs in the stellar interior during He shell burning, as in  asymptotic 
giant branch (AGB) stars. These stars consist of a degenerate carbon-oxygen core, surrounded by a 
helium-rich region, above which lies a hydrogen-rich convective envelope. Following thermal pulses of 
the helium-burning shell, the convective envelope moves inward in mass, penetrating the hydrogen-
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exhausted regions. This is known as third dredge-up. As convection moves inward, nuclear processed 
materials are carried to the surface. 

  third;    dredge-up. 

third law of thermodynamics 
  |_['X>i(  	'   
'[>u    
qânun-e sevom-e garmâtavânik 
 
Fr.: troisième loi  de la thermodynamique    

The   entropy of an idealized state of maximum order is zero at the temperature of  absolute zero. 
Another version of this law: As a system approaches absolute zero, all processes cease and the entropy of 
the system approaches a minimum value. 

  third;    law;   thermodynamics. 

third quarter 
  	'     $>p    
cârak-e sevom 
 
Fr.: troisième quartier    

The phase of the Moon when half the visible disk of the waning Moon is illuminated.  Thirs quarter occurs 
when the celestial longitude of the Moon is 270° greater than the Sun's. 

  third;    quarter. 

thirty 
      
si (#) 
 
Fr.: trente    

A cardinal number, 10 times 3. 

M.E. thritty,  O.E. thritig,  from thri,  threo "three" + -tig  "group of ten, -ty." 

Si, from Mid.Pers. sih; O.Pers. *cias nominative singular of *ciant-; Av. risant- "thirty;"  cf. Skt. 
trimát- "thirty." 

Thomson scattering 
  
'\i>X   qWlm    
parâkaneš-e Thomson (#) 
 
Fr.: diffusion  de Thomson    

The classical, nonrelativistic scattering of photons by free charged particles. When an electromagnetic 
wave is incident on a charged particle, the electric and magnetic components of the wave exert a force on 
the particle, setting it into motion. As it  accelerates, it in turn radiates in all directions. Such scattering is 
independent of wavelength and equal numbers of photons are scattered forward and backward. Thomson 
scattering occurs in stellar atmospheres and in any non-relativistic plasma. 

For the English physicist Joseph John Thomson (1856-1940);  scattering. 

thorium 
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  %	    
toriom (#) 
 
Fr.: thorium    

A soft, ductile, lustrous, silver-white,  radioactive metal; symbol Th. Atomic  number 90; atomic weight 
232.0381; melting point about 1,750°C; boiling point  about 4,790°C; specific gravity 11.7 at 20°C. It was 
discovered in the mineral thorite (ThSiO4) by the Swedish chemist Jons Jacob Berzelius in 1828. It was 
first isolated by the chemists D. Lely Jr. and L. Hamburger in 1914. 

From Thor, the "Scandanavian god of thunder." 

thought 
  
    
andišé (#) 
 
Fr.: pensée, réflexion    

The product of mental activity; that which  one thinks; the act or process of thinking. 

M.E. thoght; O.E. (ge)thoht, from stem thencan "to think;"  cf. O.Fris. thinka, O.S. thenkian, O.H.G. 
denchen, Ger. denken "to think." 

Andišé, noun from andišidan  think (v.). 

thought experiment 
  q=V[-<c=V[  q=>i q=>i    
andiš-âzmâyeš, âzmâyeš-e andišeyi 
 
Fr.: expérience de pensée    

A demonstration which is carried out in the realm of the imagination, rather than in a laboratory. Thought 
experiments are designed to test ideas, theories, and hypotheses which cannot physically be tested, at least 
with current scientific  equipment. Some examples:  Maxwell's demon; Einstein's elevator; Heisenberg's 
gamma-ray microscope;  Schrödinger's cat. Also  called Gedanken experiment. 

  thought;   experiment. Based on both the Ger./L. compound Gedankenexperiment and its Ger. 
equivalent Gedankenversuch. 

three 
      
sé (#) 
 
Fr.: trois    

A cardinal number, 2 plus 1. 

M.E.; O.E. threo, thrib,  feminin and neuter of thri(e); cf.  O.Fris. thre, M.Du., Du.  drie, O.H.G. dri,  Ger. 
drei, Dan. tre), cognate with Pers. sé, as below. 

Sé, from Mid.Pers. sé; Av. rayô, rayas, tisrô, ri; cf. Skt. tráya, tri, trini; Gk. treis,  L. tres, Lith. trys, 
O.C.S. trye, Ir., Welsh tri, O.E. threo, as above; PIE base *trei-. 

three-body problem 
  m <  <   	    
parâse-ye sé jesm 
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Fr.: problème à trois corps    

The mathematical problem of studying the positions and velocities of three mutually attracting bodies 
(such as the Sun, Earth and Moon) and the stability of their motion. This problem is surprisingly difficult 
to solve, even in the simple case, called restricted three-body problem, where one of the masses is taken to 
be negligibly small so that the problem simplifies to finding  the behavior of the massless body in the 
combined gravitational field of  the other two.   n-body problem 

  three;   body;   problem. 

threshold 
  %
    
âstâné (#) 
 
Fr.: seuil    

The level that must be reached for a physical effect to begin or be noticeable. 

M.E. threschold, O.E. threscold, threscwald "doorsill,  point of entering." 

Âstâné "threshold; a place of rest or sleeping," vraiant âstân; Mid.Pers. âstânak; ultimately from Proto-
Iranian *-stnaka-, from *st- "to stand;" cf. O.Pers./Av. sta- "to stand, stand still; set;" Av. hištaiti; 
Mid.Pers. êstâtan "to stand;" Mod.Pers. istâdan "to stand;" cf. Skt. sthâ- "to stand;" Gk. histemi "put, 
place, weigh," stasis "a standing still;" L. stare "to  stand;" Lith. statau "place;" Goth. standan; PIE base 
*sta- "to stand." 

threshold energy 
  <[>?   >l    
kâruž-e âstâné 
 
Fr.: seuil d'énergie    

The minimum energy necessary for the occurrence of some chemical/physical effect. 

  threshold;   energy. 

threshold of reaction 
  <[>?  =      
âstâne-ye vâžireš 
 
Fr.: seuil de réaction    

The minimum energy, for an incident particle or photon, below which  a particular reaction does not occur. 

  threshold;   reaction. 

threshold signal 
  <[>?  >c[      
âstâne-ye nešâl 
 
Fr.: seuil de signal    

The minimu intensity of  a signal that can be detected and recognized. 

  threshold;   signal. 
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throw (v.) 
  
)%
    
andâxtan (#) 
 
Fr.: jeter    

To propel something through the air in any way, especially by swinging the arm and releasing the object 
from the hand;   ejecter. 

M.E. throwen, thrawen, to twist, turn  writhe" (cf.  O.S. thraian, M.Du.  dræyen, Du. draaien, O.H.G. 
draen, Ger. drehen "to turn, twist"). 

Andâxtan, andâz-, from Mid.Pers. handâxtan, handâz-; ultimately from Proto-Iranian *ham-tak-,  from 
*ham- "together, with, same,"   syn- + *tak-  "to run, to flow;"  cf. Av.  tak- "to run, to flow,"  tacip- 
"flowing  water," tacinti  (3pl.pers.act.) "to flow,"  tacar- "course," tacan "current, streaming;" Mod.Pers. 
tacidan, tâxtan, tâzidan "to run; to hasten; to assault," tajan name of a river (initially  "flowing,  streaming, 
stream"), tâzi "swift (greyhound),"  tak "running, rush," from  Mid.Pers. tâz-, tâxtan "to flow,  to cause to 
walk," tc- "to  flow, to walk,"  tag "running,  attack," tâzig "swift,  fast;" Khotanese ttajs- "to flow,  to walk;" 
Skt. tak- to rush, to hurry," takti "runs;"  O.Ir. tech- "to flow;"   Lith. teketi "to  walk, to flow;"  O.C.S. tešti 
"to walk, to hurry;"  Tokharian B cake "river;"  PIE base *tekw- "to run; to flow. 

thrust 
  
    
pišrâné (#) 
 
Fr.: poussée    

The force that is exerted by a rocket, propellar, or jet engine to propel an aircraft. It is directed forward 
along the axis of the engine.  drag;   lift. 

M.E. thrusten, thrysten (v.); O.N. thrysta "to thrust, force." 

Pišrâné, from piš "before; in front"  (Mid.Pers. pêš "before, earlier," O.Pers. paišiya "before; in the 
presence of") + râné, from rândan "to push, drive, cause to go" (causative of raftan "to go, walk, 
proceed," present tense stem row-, Mid.Pers. raftan, raw-, Proto-Iranian *rab/f- "to go; to attack"). 

Thuban 
  7.
    
So'bân (#) 
 
Fr.: Thuban    

A forth magnitude star (V = 3.65), called also /  Draconis, in the constellation   Draco. Despite its 
designation as Alpha (/), it  is the seventh brightest star of the constellation. Thuban is a  giant of  
spectral type A0 III lying  310 light-years away. It has an faint companion in an orbit with  a 51 day period. 
Thuban was the pole star at about 2700 BC. Other designations: HR 5291, HD 123299, and SAO 16273. 

Thuban, from Ar. Ath-thu'bân (7.
) "a large male snake; basilisk." 

thulium 
  %	    
tuliom (#) 
 
Fr.: thulium    
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A soft, malleable, ductile, lustrous silver-white  metal; symbol Tm. Atomic  number 69; atomic weight 
168.9342; melting point about 1,545°C; boiling point  1,947°C; specific gravity 9.3. Thulium  was 
discovered in 1879 by the Swedish chemist Per Theodor Cleve in a sample of erbium mineral. It was first 
isolated by the American chemist Charles James in 1911. 

From Thule, the earliest name for Scandinavia. 

thunder 
  %
    
tondar (#) 
 
Fr.: tonnerre    

A loud rumbling  sound emitted by rapidly expanding air along the path of the electrical discharge of 
lightning. 

M.E. thonder, thunder, O.E. thunor, from P.Gmc. *thunraz  (cf. O.Fris. thuner, M.Du.  donre, Du. donder, 
O.H.G. donar, Ger. Donner "thunder"), cognate with Pers. tondar, as below. 

Tondar; Mid.Pers. tndwr, Sogdian twntr; cf.  Skt. stan- "to thunder, resound," tanyati "thunders, roars," 
tanyu- "thundering," stanatha- "thunder;" L.  tonare "to thunder," tonitrus  "thunder" (Fr. tonnerre);  PIE 
base *(s)tene- "to resound, thunder." 

thunderstorm 
  %
-% %VWX  
>v    
tondar-tuf, tufân-e tondari 
 
Fr.: orage    

A strom of thunder and lightning. Thunderstorms are associated with convective clouds (Cumulonimbus) 
and are often accompanied by precipitation. They are usually shortlived and hit on only a small area. 

  thunder;   storm. 

Tondar-tuf, tufân-e tondari, from  tondar  thunder + tuf stem of tufidan  "to roar, to raise a tumult," tufân 
"storm, the roaring of the sea, the confused hum of men or animals." This Persian word may be related to 
Gk. typhon "whirlwind,  mythical  monster associated with tempests." 

tidal 
  $
    
kešandi (#) 
 
Fr.: de marée    

Of, pertaining to, characterized by, or subject to tides 

A hybrid formation  from   tide+  Latin-derived suffix    -al. 

Adj. from  kešand tide. 

tidal bulge 
   VWcl  Y(Vi    
barâmadegi-ye kešandi 
 
Fr.: bourrelet  de marée    
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Either of the two swells of land or water (on Earth) created by the pull of another object (Moon) orbiting 
around it. 

  tidal; bulge M.E.  bag, hump, from O.Fr. bouge "leather bag" (from which budget), from L.  bulga 
"bag." 

Barâmadegi "swelling, rising,  projection," from  barâmadan "to grow out, to rise," from  bar- "up; upon; 
on; in; into; at; forth;  with; near; before; according to" (Mid.Pers. abar; O.Pers. upariy "above; over, upon, 
according to;" Av. upairi  "above, over," upairi.zma- "located above the earth;" cf. Gk. hyper- "over, 
above;" L. super-; O.H.G. ubir "over;"  PIE base *uper "over")  + âmadan "to come, to occur, to become" 
(Mid.Pers. âmatan; O.Pers. gam- "to come; to go," Av. gam- "to come; to go," jamaiti  "goes;" Proto-
Iranian *gmatani; Skt. gamati "goes;" Gk. bainein "to go, walk,  step;" L. venire "to come;" Tocharian A 
käm- "to come;" O.H.G. queman "to come;" E. come; PIE root *gwem- "to go, come"). 

tidal coupling 
  q?€] VWcl  \€]  ~    
jafsari-ye kešandi, jofteš-e 
 
Fr.: couplage par marées    

In a system composed of one celestial body orbiting another, the synchronization of the orbital and 
rotational motions of the two bodies under the action of tidal forces. For example, Pluto is tidally coupled 
to its moon Charon. As for the Earth-Moon system, billions of years from now, the Earth and the Moon 
will  have the same period of rotation, and these will also exactly equal the orbital period of the Moon 
around the Earth.  tidal  friction. 

  tidal;    coupling. 

tidal dwarf galaxy 
  <f'X'l  
>cCnl VWcl      
kahkešân-e kutule-ye kešandi 
 
Fr.: naine de marée    

A self-gravitating entity  which has been formed from tidal material expelled during interactions between 
larger galaxies. TDGs are typically found at the tip of tidal tails  at distances between 20 and 100 kpc from 
the merging galaxies, of which at least one should be a gas-rich galaxy. They are gas-rich objects that can 
be as massive as the Magellanic Clouds, form stars at a rate which might be as high as in blue compact 
dwarf galaxies and seem dynamically independent from their parent galaxies. 

  tidal;    dwarf;   galaxy. 

tidal force 
  VWcl  _[    
niru-ye kešandi (#) 
 
Fr.: force de marée    

The gravitational force exerted on an extended body as a result of the varying distance between the source 
of the gravitational force, such as the Moon, and the different parts of the extended body, such as the 
Earth's oceans closest to and farthest from the Moon. The tidal force varies as 1/r3. 

  tidal;    force. 

tidal friction 
  VWcl  qf>i    
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mâleš-e kešandi 
 
Fr.: friction  de marées    

The friction exerted on a primary (Earth) because of the phase lag between the tides and the gravitational 
attraction of the secondary (Moon). The Earth's rotation is faster than the Moon's orbital motion; therefore 
the Earth's tidal bulges lead the Moon on its orbit. This has two important effects: The Earth is being 
pulled slightly "back"  from its sense of rotation. So the Earth's rotation slows (by about 1 second every 
50,000 years). Moreover, the Moon is being pulled slightly "forward"  on its orbit.  So it is harder for the 
Earth to hold it in place, and it moves further away from the Earth (by about 3-4 cm/yr). Tidal friction 
tends to synchronize the rotation period of a close-in companion with the period of its orbital motion 
around the primary.   tidal coupling. 

  tidal;    friction. 

tidal heating 
  VWcl  qi(    
garmeš-e kešandi 
 
Fr.: chauffage par marées    

The heating of the interior of a planet or satellite due to the friction caused by tidal forces. For example, 
the huge tidal forces by Jupiter heat its close satellite Io, making it a seismically very active body. 

  tidal;    heating. 

tidal tail 
  <f>x[ VWcl      
dombâle-ye kešandi 
 
Fr.: queue de marée    

A long stream of stars and gas, often in the form of a spectacular tail, thrown off a galaxy when it collides 
with another galaxy.   interacting galaxies;    merger. Two tidal tails form  in each galaxy, and they are 
more spectacular when the masses of the two galaxies are comparable, and when their relative orbit is in 
the same sense as the rotation inside each spiral galaxy. 

  tidal;    tail. 

tide 
  $
    
kešand (#) 
 
Fr.: marée    

1) The periodic rising and falling of  the waters of the ocean and its inlets. It results from the gravitational 
attarction of the Moon and Sun acting upon the rotating Earth.  
2)   tidal force. 

M.E.; O.E. tid "time,  hour" (cf. O.S. tid, Du.  tijd, O.H.G. zit,  Ger. Zeit "time"). 

Kešand, from Mod./Mid.Pers. kešidan, kašidan "to draw, protract, trail, drag, carry," dialectal Yaqnavi  xaš 
"to draw," Qomi  xaš "streak, stria, mark," Lori kerr "line;"  Av.  karš- "to draw; to plow,"  karša- "furrow;" 
Proto-Iranian *kerš-/*xrah-  "to draw, plow;"  cf. Skt. kars-, kársati  "to pull,  drag, plow;" Gk. pelo, pelomai 
"to move, to bustle;" PIE base kwels- "to plow." 

1460
tight 
  %
    
tang (#) 
 
Fr.: serré    

Firmly or closely fixed  in place.   compact. 

M.E. thight, from  O.N. thettr "watertight,  close in texture, solid" (cf. second element in O.E. metethiht 
"stout from eating;" M.H.G.  dihte "dense, thick," Ger. dicht "dense, tight," O.H.G.  gidigan, Ger. gediegen 
"genuine, solid, worthy"),  from PIE base *tenk- "to become firm, curdle, thicken;"  cf. Ir. techt "curdled, 
coagulated," Lith. tankus "close, tight;" cognate with Pers. tang "tight," as below. 

Tang "tight; narrow, straight; tight,"  also "horse girth, a strap for fastening a load" (Mid.Pers. tang "tight, 
narrow"), tanjidan "to  squeeze, press, pull together;" cf. Skt. tanákti "draws together, contracts;" cognate 
with E. tight, as above; PIE base *tenk- "to become firm, curdle, thicken." 

tight star cluster 
  <@'j >?    WX      
xuše-ye setâreyi-ye tang 
 
Fr.: amas stellaire serré    

A cluster of stars in which members are closely situated so that high resolution observations are required 
to distinguish them individually. 

  tight;   star  cluster. 

tilt 
      
gerâ 
 
Fr.: inclinaison    

Optics: A deviation in the propagation direction of  a beam of light. Tilt quantizes the average slope in both 
the X and Y directions of a  wavefront or phase profile across the pupil of an optical system. 

M.E. tylten "to upset, tumble," from  tealt "unsteady" (cf. O.N. tyllast  "to trip,"  Swed. tulta "to waddle," 
Norw. tylta "to  walk on tip-toe,"  M.Du. touteren "to swing"). 

Gerâ, present stem of gerâyidan "to incline towards; to intend; to make for." Gerâ may be a variant of 
Mod.Pers. kil "bent, inclined"  (k/g and l/r interchanges), from PIE base *klei- "to lean, incline,"  cognate 
with L. clinare  "to bend" (E. declination,  inclination,  etc.), Gk. klinein "to  cause to slope, slant, incline," 
Skt. sri- "to lean," O.Pers. ray-, Av. sray- "to lean," P.Gmc. *khlinen  (Ger. lehnen, E. lean). 

tilt angle 
  <= (      
zâviye-ye gerâ 
 
Fr.: angle d'inclinaison    

The angle a rocket makes with the vertical as it curves along its trajectory. 

  tilt;    angle. 

time 
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  	
  #%    
zamân (#), gâh (#), vaqt (#) 
 
Fr.: temps    

1) A nonspatial sequential relation in which events occur in apparently irreversible succession from the 
past through the present to the future.  time's arrow.  
2) A limited  period or interval, as between two successive events. 

M.E.; O.E. tima "limited  space of time," from P.Gmc. *timon  "time"  (cf. O.N. timi  "time," Swed. timme 
"an hour"), akin to L. tempus (genitive temporis) "time"  (Fr. temps, Sp. tiempo, It. tempo); maybe related 
to Pers. Tabari tum, tomon, temen "time;" Aftari ton "time." 

Zamân "time," from Mid.Pers. zamân, jamân "time,"  zamânak "period, epoch;" loaned into Aramaic and 
Ar., loaned into Arm. žam, žamanak "time;" prefixed  Sogdian nm "time, moment, hour;" Proto-Iranian 
*gm- "to go, to come;" cf. Av. gam- "to  come; to go," jamaiti "goes;" O.Pers. gam- "to come; to go;" 
Mod./Mid.Pers. gâm "step, pace," âmadan "to come;" cf. Skt. gamati "goes;" Gk. bainein "to go, walk, 
step;" L. venire "to come;" Tocharian A  käm- "to come;" O.H.G. queman "to come;" E. come; PIE base 
*gwem- "to go, come."  
Gâh "time; place;" Mid.Pers. gâh, gâs "time;" O.Pers. gu-; Av. gtav-, gtu- "place, throne, spot;" cf. 
Skt. gâtu- "going, motion; free space for moving; place of abode;" PIE *gwem- "to  go, come."  
Vaqt, pronounced vaxt ()%),  but written  vaqt (#%),   is a Pers. word meaning "portion (of time)". Its 
variants and related words in Mod./Mid.Pers. are: baxt "what is alloted, fate, fortune," baxš "portion, part, 
division," baxšidan, baxtan "to divide,  distribute, grant," Av.  base bag- "to attribute, allot, distribute," 
baxš- "to apportion, divide, give to," baxta- "what  is alloted (luck, fortune),"  baxdra- "part, portion," 
baa- "master, god," O.Pers. bji- "tribute, tax," cf. Skt. bhaj- "to share, divide, distribute, apportion," 
bhájati "divides,"  bhakta- "alloted; occupied with;  a share; food or a meal, time of eating?," Gk. phagein 
"to eat (to have a share of food)"; PIE base *bhag- "to share out, apportion." 

time allocation 
   
>i  n~ #%    
vâbahreš-e zamân, ~ vaqt 
 
Fr.: attribution  de temps de télescope    

The assignment of telescope time by an expert panel to proposals after evaluating the merits of the 
observation projects. 

  time; allocation verbal noun of  allocate, from L. allocare  "allocate," from  L.   ad- "to"  + locare "to 
place." 

Vâbahreš, verbal noun of vâbahridan, from vâ- denoting "separation" (variant of bâz-, from Mid.Pers. 
abâz-, apâc-; O.Pers. apa- [pref.] "away, from;" Av.  apa- [pref.] "away,  from," apaš [adv.] "towards  the 
back;" cf. Skt. ápñc "situated behind") + bahr "part, portion, share, lot," related to baxš "portion, part, 
division," baxšidan "to  divide, distribute, grant" (Mid.Pers. baxt "fortune,  fate," baxtan, baxšidan "to 
distrubute, divide;" Av.  base bag- "to attribute, allot, distribute," baxš- "to apportion, divide,  give to," 
baxta- "what is alloted (luck, fortune),"  baxdra- "part, portion," ba+a- "master, god;" O.Pers. bâji- 
"tribute, tax;" cf.  Skt. bhaj- "to share, divide, distribute, apportion," bhájati  "divides,"  bhakta- "alloted; 
occupied with; a share; food or a meal, time of eating?" pitu-bháj- "enjoying food;"  Gk. phagein "to eat 
(to have a share of food)"; PIE base *bhag- "to share out, apportion") + -idan infinitive  suffix. 

time constant 
  Y[>i  >=>m    
pâyâ-ye zamâni 
 
Fr.: constante de temps    

1462
Th speed of response of a detector, usually measured as 1/(2QL), where L is the chopping fraquency at 
which the responsivity fails to 1/2  of its maximum  value. 

  time;   constant. 

time delay 
  
    
derang (#) 
 
Fr.: retard    

The amount of time required for a signal to travel from one point to another in an electrical circuit. 

  time;   delay. 

time dilation 
  
>i  qjv    
farâeš-e zamân 
 
Fr.: dilatation  du temps    

A phenomenon retated to special and general relativity.  
1) In   special relativity,  the apparent shortening of time that occurs at speeds approching that of light. A 
clock moving relative to a stationary observer will  appear to slow down by a factor (1- v2/c2), where v is 
the velocity and c the speed of light.  twins paradox.  
2) In   general relativity,  a clock in a stronger gravitational field  runs more slowly. The dilation factor is 
given by: (1-  2GM/rc2), where G is the gravitational constant, M the mass of the object creating the 
gravitational field, r  a radial coordinate of the observer, which is analogous to the classical distance from 
the center of the object, and c the speed of light. 

  time; dilation,  verbal noun of dilate, from M.E.  dilaten, from O.Fr. dilater,  from  L. dilatare "make 
wider, enlarge," from   dis- "apart"  + latus "wide." 

Farâxeš  dilation; zamân  time. 

time resolution 
  Y[>i  'c(    
vâgošud-e zamâni 
 
Fr.: résolution  temporelle    

Same  temporal resolution. 

  time;   resolution. 

time reversal 
  
>i  q[    
vâruneš-e zamân 
 
Fr.: renversement du temps    

A trnsformation operating on time in the equations of motion of a dynamical system in which t is replaced 
by -t. 

  time;   reversal. 
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time scale 
  
>i  `mi    
marpel-e zamân 
 
Fr.: échelle de temps    

A measure of duration of a specific process, such as  crossing time,  dynamical time scale,  
evolutionary time scale,   Kelvin-Helmholtz time scale,   nuclear time scale,   photon escape time,  
relaxation time,   star formation  time scale. 

  time;   scale. 

time's arrow 
  
>i  
>C_m    
peykân-e zamân 
 
Fr.: flèche du temps    

The sequence of all natural processes in which the  entropy increases. In other words, the fact that these 
processes all move in one direction in time and are  irreversible. The past is distinctly different  from the 
future; things always grow older, never younger. 

  time; arrow, M.E.  arewe, arwe, from O.E. arwan, earh "arrow,"  from P.Gmc. *arkhwo  (cf. Goth. 
arhwanza), from PIE base *arku- "bow and/or arrow,"  source of Latin arcus,   arc. 

Peykân "arrow,"   Sagitta; zamân  time. 

timepiece 
  	
	    
zamân-šomâr (#) 
 
Fr.: appareil  horaire    

Any mechanical, electric, or electronic device, such as a clock or watch, designed to measure and display 
the passage of time. 

From   time + piece, M.E. pece, O.Fr. piece. 

Zamân-šomâr, literally "time  counter," from zamân  time + šomâr "counter," from šomârdan "to count," 
from Mid.Pers. ôšmârtan, ôšmurtan "to reckon, calculate, enumerate, account for," from Av. base (š)mar- 
"to have in mind, remember, recall," pati-šmar- "to recall;  to long for,"  hišmar-, cf. Skt. smar- "to 
remember, become aware," smarati "he remembers," L. memor, memoria, Gk. mermera "care," merimna 
"anxious thought, sorrow," martyr "witness." 

tin 
   #.    
arziz (#), qal' (#) 
 
Fr.: étain    

A metallic chemical element; symbol Sn (L. stannum for alloys containing lead). Atomic  number 50; 
atomic weight 118.69; melting point 231.9681°C; boiling  point 2,270°C; specific gravity  5.75 (gray), 7.3 
(white). The element was known in prehistoric times. 

M.E., O.E. tin; cf.  M.Du., Du. tin,  O.H.G. zin, Ger. Zinn, O.N. tin; related to Fr. étain? 

1464
Arziz "tin," from  Mid.Pers. arziz "tin,  lead," arus "white, bright;"  Av.  rzata- "silver," auruša- "white;" 
cf. Skt. arjuna- "white,  shining," rajata-  "silver;"  Gk. argos "white,"  arguron  "silver," L.  argentum 
"silver," arguere "to  make clear," argmentum "argument;" PIE *arg-  "to shine, be white, bright, clear."  
Qal' of unknown origin. 

TiO bands 
  >dV[>  OiT    
bândhâ-ye TiO 
 
Fr.: bandes TiO    

The   absorption bands due to the molecule titanium oxide that are prominent in the spectra of cool  K 
and  M  stars. 

TiO, chemical fomula of titanium  oxide;   band. 

tip of the red giant branch method 
  <j>@  $'[   'ƒ  )   >d    
raveš-e nok-e šâxe-ye qulhâ-ye sorx 
 
Fr.: méthode du haut de la branche des géantes    

A technique for deriving extragalactic distances which uses the  luminosity of the brightest   red giant 
branch stars in old   stellar populations as a "standard candle." For old (> 2-3 Gyr), metal-poor ([Fe/H] 
< -0.7) stellar populations, this luminosity is relatively  well determined, and the   absolute magnitude of 
these stars in the I band is roughly constant (MI = -4.1 ± 0.1). 

M.E. tip; from  M.L.G.  or M.Du. tip  "utmost point, extremity"  (cf. Ger. zipfel, a diminutive  formation);  
red giant;   branch;   method. 

Raveš method; nok "tip;" šâxé  branch; qulhâ-ye sorx plural of  qul-e sorx  red giant. 

tip-tilt  mirror 
  <W= ‘l --%-    
âyene-ye kaj-o-râst-gar 
 
Fr.: miroir  inclinable    

A rapidly moving    mirror  used in   adaptive optics to correct overall movements of the incoming  
wavefront of light caused by   atmospheric turbulence. The simplest form of adaptive optics is tip-tilt 
correction, which corresponds to correction of the tilts of the wavefront in two  dimensions. This is done 
by tipping and tilting  the mirror rapidly  in response to overall changes in position of a reference star. See 
also  deformable mirror. 

From, tip noun from tip (v.)  "to overturn, upset," from M.E.  typen "to upset, overturn" + tilt  noun from tilt 
(v.) "to cause to lean, incline, slope, or slant,"  tilt;     mirror. 

Âyené mirror;  kaj "turned  aside; crooked, bent" (cf. Skt. kubja- "hump-backed, crooked," Pali kujja- 
"bent," L. gibbus "hump, hunch," Lith.  kupra "hump")  + -o- "and" + râst   right  + -gar agent noun suffix 
  -or. 

tired light 
  <?\j  '[    
nur-e xasté 
 
Fr.: fatigue de la lumière    
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The hypothesis that photons from distant objects lose energy during their intergalactic journey to us, 
thereby increasing in wavelength and becoming redshifted. This would provide an alternative to the  
Big Bang model in accounting for the   redshifts of distant galaxies. However, there is no evidence for 
any such tired-light effect. First discussed by F. Zwicky (1929, Proceedings of the National Academy of 
Sciences, 15, 773). 

M.E. tyred;   light. 

Nur  light;  xasté "tired; hurt, wounded;" Mid.Pers. xastan, xad- "to injure, wound;"  Av. vxa
- "to 
crush;" Proto-Iranian *xad- "to  wound, hurt." 

Tisserand's parameter 
  	
  %
    
pârâmun-e Tisserand 
 
Fr.: paramètre de Tisserand    

In celestial mechanics, a combination of orbital elements commonly used to distinguish between comets 
and asteroids. Objects whose Tisserand's parameter value is smaller than 3 are considered to be 
dynamically cometary, and those with a value larger than 3 asteroidal. Also called Tisserand's invariant. 

Named after François Félix Tisserand (1845-1896), French astronomer, Director of the Paris Observatory 
(1892). 

Titan 
  %%
    
Titân (#) 
 
Fr.: Titan    

The fifteenth of   Saturn's known satellites and the largest. It has a diameter of 5150 km and orbits 
Saturn at a mean distance of 1,221,830 km. It is the only moon known to have an atmosphere. Also called 
Saturn XV. 

In Gk. mythology the Titans were a family  of giants, the children of Uranus and Gaia, who sought to rule 
the heavens but were overthrown and supplanted by the family of Zeus. 

Titania 
  %%
    
Titâniyâ (#) 
 
Fr.: Titania    

The fourteenth and largest of  Uranus's known satellites. It has a diameter of 1578 km and orbits its 
planet at a mean distance of 436,270 km. Titania was discovered by Herschel in 1787. Also called Uranus 
IV. 

Titania is the Queen of the Fairies and wife of Oberon in Shakespeare's Midsummer-Night's Dream. 

titanium 
  %%
    
titan (#) 
 
Fr.: titane    
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A dark-gray or silvery, very  hard, light metallic element, occurring combined in various minerals; symbol 
Ti. Atomic  number 22; atomic weight 47.88; melting point 1,675°C; boiling  point 3,260°C; specific 
gravity 4.54 at 20°C. It is used in metallurgy to remove oxygen and nitrogen from steel and to toughen it. 

It was originally  discovered by the English clergyman William Gregor in  the mineral ilmenite (FeTiO3) in 
1791. It was rediscovered in 1795 by the German chemist Martin Heinrich Klaproth, who called it 
titanium because it had no characteristic properties to use as a name; from Titan + -ium. 

Titan, loan from Fr., as above. 

Titius-Bode law 
  '_?_X  
'[>u-    
qânun-e Titius-Bode (#) 
 
Fr.: loi  de Titius-Bode    

The observation that orbits of planets in the solar system follow a simple arithmetic rule quite closely. The 
original formulation  was: a = (n +  4) / 10, where a is the mean distance of a planet from the Sun in 
astronomical units and n = 0, 3, 6, 12, 24, 48, 96, 192. The planets were seen to fit this sequence quite 
well, provided the asteroids between Mars and Jupiter are counted as one planet, as did Uranus discovered 
in 1781. However,   Neptune and the ex-planet  Pluto do not conform to the law. 

Named after the German mathematician Johann Titius (1729-1796), who first found the law in 1766, and 
the German astronomer Johann Elert Bode (1747-1826), who published it in 1772;  law. 

tokamak 
  %$	$    
tokâmak (#) 
 
Fr.: tokamak    

A machine producing a   toroidal magnetic field  for confining  a  plasma in    nuclear fusion research. 

From Rus. Tokamak, acronym from toroidal'naya kamera s magnitnymi katushkami "toroidal chamber 
with magnetic coils." It  was invented in the 1950s by Soviet physicists Igor Yevgenyevich Tamm and 
Andrei Sakharov (who had been inspired by an original idea of Oleg Lavrentyev). 

Toledan Tables 
  Vf'X  ‘=    
zij-e Toled 
 
Fr.: Tables de Tolède    

A set of astronomical tables drawn up by a group of astronomers in Toledo, Spain, mainly Zarqâli, and 
compiled after 1068. This work, which represents the first original development of Andalusian astronomy, 
was extremely influential in Europe for three centuries until the advent of the   Alfonsine Tables. The 
main sources for the bulk of the table collections were those of the Persian astronomer Khwârizmi (mainly 
planetary latitudes), Battâni (planetary equations), and Ptolemy. In fact the oldest version of the Toledan 
Tables was mainly modeled on Khwârizmi's Sindhind, but had admixture from Battâni. In addition, the 
oldest versions of the Toledan Tables preserve some tables of Khwârizmi that are rare or absent 
elsewhere. The Toledan Tables also incorporated the thory of  trepidation. The original Arabic  version 
of the Toledan Tables has been lost, but two Latin versions have survived, one by Gerard of Cremona 
(12th century) and one by an unknown author. 

Toledo, a city in central Spain, 70 km south of Madrid;   table. 
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tolerance 
      
ravâdâri (#) 
 
Fr.: tolérance    

The maximun permissible error or variation in a dimension of an object. 

M.E., f rom O.Fr. tolerance, from  L. tolerantia  "endurance," from tolerans, pr.p. of tolerare  "to bear, 
endure, tolerate." 

Ravâdâri, noun from ravâdâr "consenter; judging right;  lawful,"  from ravâ  "admissible; allowable; 
tolerated" (from raftan "to  go, walk; to flow;"  Mid.Pers. raftan,  raw-, Proto-Iranian *rab/f-  "to  go; to 
attack) + -dâr "having, possessor" (from dâštan "to have, to possess," Mid.Pers. dâštan, O.Pers./Av. root 
dar- "to hold, keep back, maitain, keep in mind," Skt. dhr-,  dharma- "law,"  Gk. thronos "elevated seat, 
throne," L. firmus "firm,  stable," Lith.  daryti "to  make," PIE *dher- "to  hold, support"). 

toluene 
  %1
    
toluen (#) 
 
Fr.: toluène    

A hyrocarbon of the benzene series, C6H5CH2. Colorless, inflamable liquid with a particular smell. 
Boiling point  110°C. Used as a starting point in the preparation of dyes, drugs, saccharin, and  T.N.T. 

From tolu, from the older name toluol, which refers to tolu  balsam, an aromatic extract from the tropical 
Colombian tree Myroxylon balsamum, from which it  was first isolated, + -ene suffix used to form names 
of unsaturated hydrocarbons, from Gk. -ene denoting origin or source. 

tomography 
  
    
borešnegâri 
 
Fr.: tomographie    

Any of several techniques, such as  Doppler tomography, for constructing a spatial distribution of 
physical quantity given measurements that are essentially line-integrals ("projections") through the 
distribution. Most famously,  in medical tomography, the absorption of X-rays by a specimen is directly 
related to the line integral to make detailed images of a predetermined plane section of a solid object while 
blurring out the images of other planes. 

From Gk. tomo- combining form of  tomos "a cut, section, slice" tome cutting" +   -graphy. 

Borešnegâri, from boreš "section, slice, cutting," from  boridan "to cut"  (Mid.Pers. britan, brinitan  "to  cut 
off;" Av.  br- "to shave, shear," brin-; cf. Skt. bhr- "to hurt, injure," bhrinanti "they hurt") +  -negâri  -
graphy. 

ton 
  %
    
ton (#) 
 
Fr.: tonne    

A metric unit of  mass, equal to 1000 kilograms. 
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M.E. tunne unit of weight or capacity (cf.  O.Fris. tunne, M.Du. tonne, O.H.G. tunna, Ger. tonne), also 
found in M.L.  tunna and O.Fr. tonne, perhaps from a Celtic source. 

tone 
  %
    
ton (#) 
 
Fr.: son    

A musical sound of definite pitch, consisting of several relatively simple  constituents called partial tones, 
the lowest of which is called the fundamental tone and the others harmonics or overtones. 

M.E., from O.Fr. ton, from  L. tonus "a sound, tone, accent," literally "stretching," from  Gk. tonos "vocal 
pitch, raising of voice," related to teinein "to stretch," cognate with Pers. tanidan "to spin, weave,"  
tension. 

Ton, loan from Fr., as above. 

toothed-wheel experiment 
  <[V[  )p  q=>i    
âzmâyeš-e carx-e dandâne-dâr 
 
Fr.: expérience de la roue dentée    

The experiment which provided the first accurate measurement of the speed of light. The experiment, 
conducted by the French physicist Armand H. L. Fizeau (1819-1896) in 1849, used a rotating wheel 
containing 720 teeth. The function of the wheel was to cut a light beam into short pulses and to measure 
the time required for these pulses to travel to a distant mirror and back (17.34 km). The round-trip time for 
each pulse could be calculated to be about 1/18,000 sec, which yielded the value of 315,300 km/sec for the 
speed of light. Leon Foucault (1819-1868) improved on Fizeau's method by replacing the cogwheel with a 
rotating mirror. Foucault's estimate, published in 1862, was 298,000 km/s. 

From tooth; M.E.; O.E. toth (cf.  O.S., Dan., Swed., Du. tand, O.N. tönn, O.Fris. toth, O.H.G. zand, Ger. 
Zahn, Goth. tunthus), cognate with Pers. dandân, as below;  wheel;  experiment. 

Âzmâyeš experiment; carx  wheel; dandâne-dâr "toothed," from dandân "tooth,"  Mid.Pers. dandân; 
Av. dantan-; cf. Skt. dánta-; Gk.  odontos; L. dens (Fr. dent); Lith. dantis, O.Ir. det, Welsh dent; PIE base 
*dont-/*dent-  "tooth." 

top-down structure formation 
  t_=>m < a>  >?j>   q\=    
diseš-e sâxtâr az bâlâ bé pâyin 
 
Fr.: formation  des structures du haut vers le bas    

A cosmological model in which  larger structures, such as galaxy superclusters or perhaps even the vast 
filaments and voids, form earlier and then they fragment into smaller structures such as individual 
galaxies. Opposite of  bottom-up structure formation. 

Top; M.E., O.E. top "summit, crest, tuft"  (cf. O.N. toppr  "tuft of hair,"  O.Fris. top "tuft,"  O.Du. topp, Du. 
top, O.H.G. zopf "end, tip, tuft of hair,"  Ger. Zopf "tuft of  hair"); down, M.E.,  O.E. ofdune "downwards," 
from dune "from the hill;"    structure;    formation. 

Diseš formation;  sâxtâr  structure; az "from;"  bâlâ "up,  above, high, elevated, height" (variants 
boland "high, tall, elevated, sublime," borz "height, magnitude" (it  occurs also in the name of the 
mountain chain Alborz), Laki dialect berg "hill,  mountain;"  Mid.Pers. buland "high;"  O.Pers. baršan- 
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"height;" Av.  barz- "high, mount," barezan- "height;" cf. Skt. bhrant-  "high;"  L. fortis "strong"  (Fr. and 
E. force); O.E. burg, burh "castle, fortified  place," from P.Gmc. *burgs  "fortress;" Ger. Burg "castle," 
Goth. baurgs "city," E. burg,  borough, Fr. bourgeois, bourgeoisie, faubourg; PIE base *bhergh- "high"); 
bé "to;" pâyin "bottom, below;  at the foot of," from  pâ(y) "foot; step" (Mid.Pers. pâd, pây; Av.  pad- 
"foot;"  cf. Skt. pat; Gk. pos, genitive podos; L. pes, genitive pedis; P.Gmc. *fot; E. foot; Ger. Fuss; Fr. 
pied; PIE *pod-/*ped-). 

topocentric coordinates 
  >]  >d>wd-	$    
hamârâhâ-ye jâ-markazi 
 
Fr.: coordonées topocentriques    

A coordinate system that uses the observer's location as its central reference point. Usually, the difference 
in the position of an object in the sky measured using topocentric and geocentric coordinates is very small 
because most celestial objects are so far away. However, for nearby objects this is not true. The Sun, for 
example, may appear displaced as much as eight arcseconds from its geocentric position, and the Moon by 
as much as one degree. 

Topocentric, from topo- combining form  of Gk. topos "place" + centric,  from   center;   coordinate. 

Hamârâhâ  coordinate; jâ-markazi  "topocentric," from  jâ "place" (from  Mid.Pers. giyâg "place;" 
O.Pers. -vahana- "place, village;" Av. vah- "to dwell, stay," vanhaiti  "he dwells, stays;" Skt. vásati "he 
dwells;" Gk. aesa (nukta) "to pass (the night);" Ossetic wat "room; bed; place;" Tokharian B wäs- "to stay, 
wait;" PIE base ues- "to stay, live, spend the night") + markazi, of, pertaining to markaz  center. 

topological defect 
   Y?j>W@'m'X  $~ %
$    
âk-e topošenâxti, ~ topošenâsik 
 
Fr.: défaut topologique    

In cosmological models, a stable configuration of matter formed when the early Universe underwent phase 
transitions during which fundamental symmetries were broken. There are a number of possible types of 
defects, such as domain walls, cosmic strings, monopoles, and textures.  cosmic defect. 

  topology;   defect. 

topological space 
  Y?j>W@'m'X  >{v    
fazâ-ye topošenâxti 
 
Fr.: espace topologique    

A set X together with a collection of open subsets T that satisfies the three following conditions: 1) The 
empty set Ø and X are in T. 2) The intersection of a finite number of sets in T is also in T. 3) The union of 
an arbitrary number of sets in T is also in T. 

  topological;    space. 

topology 
  %
    
topošenâsi 
 
Fr.: topologie    
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The study of the properties of geometric figures that remain invariant under certain transformations, as 
bending or stretching. A circle is topologically  equivalent to an ellipse (into which it  can be deformed by 
stretching) and a sphere is equivalent to an ellipsoid. 

From topo- combining form of  Gk. topos "place" +   -logy. 

Topošenâsi, from topo-, loan from Gk., as above, + šenâsi -logy. 

tornado 
  ’_m-VWo_m  
>v'X 'X    
pic-tuf, tufân-e picandé 
 
Fr.: tornade    

A mass of rotating air with high wind  speeds at its center. It is produced in a very severe thunderstorm and 
appears as a funnel cloud extending from the base of a Cumulonimbus to the ground. 

Tornado, metathesis from Sp tronada thunderstorm," from tronar "to thunder,"  from L. tonare "to 
thunder,"   thunder. 

Pic-tuf, from pic  present stem of picidan "to twist, entwine, coil"  (Mid.Pers. pecidan "to twist, entwine")  + 
tuf short for tufân  storm.  
tufân-e picandé, from tufân  storm + picandé agant noun/adj. of picidan 

toroid 
  -
    
cambarvâr (#) 
 
Fr.: toroïde    

A surface of revolution obtained by rotating a closed plane curve about an axis parallel to the plane which 
does not intersect the curve. The simplest toroid is the  torus. The solid enclosed by such a surface. 

From tor-, from    torus +   -oid. 

toroidal magnetic field 
  	
  	*
%  -
    
meydân-e meqnâtisi-ye cambarvâr 
 
Fr.: champ magnétique toroïdal    

A magnetic field which  is generated in a  plasma inside a  toroid,  as in a   tokamak, by the electric 
current which spirals around the toroid. Toroidal field has no radial component.   poloidal magnetic 
field. 

  toroid;    magnetic field. 

torque 
  	    
gaštâvar (#) 
 
Fr.: couple    

The moment of a force tending to cause rotation or torsion. 
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From L. torquere "to twist;"  cf. Skt. tarku-  "spindle;" maybe Mod.Pers. duk "spindle;" Mid.Pers. dôk 
"spindle;" O.C.S. traku "band, girdle,"  O.H.G. drahsil  "turner," Ger. drechseln "to turn on a lathe;" O.E. 
thweorh "transverse, perverse, angry, cross;" E. thwart; PIE base *twork-/*twerk- "twist" 

Gaštâvar literally "that  which makes turn, turning agent," from gašt "turning,"  past stem of gaštan, 
gardidan "to turn, to change" (Mid.Pers. vartitan;  Av. vart- "to turn, revolve;"  Skt. vrt- "to  turn, roll," 
vartate "it turns round, rolls;"  L. vertere "to turn;"  O.H.G. werden "to become;" PIE base *wer- "to turn, 
bend") + âvar agent noun of âvardan "to bring; to cause, produce" (Mid.Pers. âwurtan, âvaritan; Av. 
bar- "to bring; to possess," from prefix - + Av./O.Pers. bar- "to bear, carry," barere "to bear 
(infinitive),"  bareri "a female that bears (children), a mother;" Mod.Pers. bordan "to carry;" Skt. bharati 
"he carries;" Gk. pherein; L. fero "to  carry"). 

torr 
  	    
torr (#) 
 
Fr.: torr    

A unit of pressure used in the field of high vacuum, equivalent to 1 mm of mercury 

After the Italian scientist Evangelista Torricelli  (1608-1647), who invented the first barometer. 

Torricelli's law 
    	    
qânun-e Torricelli 
 
Fr.: loi  de Torricelli    

In fluid  dynamics, a theorem that relates the speed of fluid flowing out of an opening to the height of fluid 
above the opening: v = (2gh)1/2, where v is the exit velocity of the water, h is the height of the water 
column, and g is the acceleration due to gravity (9.81 m/s2). It was later shown to be a particular case of 
  Bernoulli's theorem. 

After the Italian scientist Evangelista Torricelli  (1608-1647), who found this relationship  in 1643. 

torrid 
       
tafsân, tafsâ 
 
Fr.: torride    

Subject to the weather that is hot and dry enough to scorch land. 

From L. torridus  "dried with  heat, scorching hot," from torrere "to dry  up, roast," related to terra "earth," 
literally "dry  land;" from  PIE base *ters- "to dry" (cf.  Pers. tešné "thirsty;" Mid.Pers. tašnak "thisty;" Av. 
taršu- "dry," taršna-  "thirst;"  Skt. trsta- "dry,"  tars- "to be thirsty;"  Gk. teresesthai "to become or be dry;" 
Goth. þaursus "dry, barren," O.H.G. derren "to make dry," durst "thirst;"  Ger. dürr  "arid;"  O.E. þurstig 
"thirsty"). 

Tafsân, tafsâ, from tafsidan "to become hot," variants tâftan, tâbidan "to shine;" Mid.Pers. tâftan "to  heat, 
burn, shine;" taftan "to become hot;" Parthian t'b "to shine;" Av.  tp-, taf- "to warm up, heat," tafsat 
"became hot," tpaiieiti "to create warmth;" cf. Skt. tap- ";  to heat, be/become hot; to spoil, injure, 
damage; to suffer," tapati "burns;" L. tepere "to be warm," tepidus "warm;"  PIE base *tep- "to be warm." 

Torrid Zone 
  	      
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zonnâr-e tafsân 
 
Fr.: Zone torride    

The part of the Earth's surface between the tropics of Cancer and Capricorn 

  torrid;    zone. 

torus 
  	    
cambar (#) 
 
Fr.: tore    

A surface produced by the revolution of a conic section (such as a circle) around a line lying in its plane, 
but not cutting the conic. The solid enclosed by such a surface. 

From L. torus "a round, swelling protuberance." 

Cambar "torus," originally  "hoop, circle,"  from Mid.Pers. cambar "hoop; a ring-shaped headdress," 
cambar vâcik "playing tambourine." 

total 
      
hamâk 
 
Fr.: total    

Constituting or comprising the whole; entire; complete in extent or degree. Related term  general = 
harvin (	). 

M.E., from O.Fr. total,  from M.L.  totalis "entire,  total," from  L. totus "all, whole, entire,"  of unknown 
origin. 

Mid.Pers. hamâk, hamâg "total, all," hamâkih "totality,"  related to Mod.Pers. hamé- "all," variant hami 
"all the time, always;" Mid.Pers. hamê "all  the time, always;" Av. hama- "any"  (cf. Skt. sama-"any, every, 
whichever;" Gk. amo-then "whichever;"  Goth. sums "any;" O.N. sumr "any;" O.E. sum "some;" E. some) 
+ suffix -âk. 

total eclipse 
  	       
gereft-e hamâk 
 
Fr.: éclipse totale    

An eclipse in which the whole of the disk of the Sun or Moon is obscured.   annular eclipse. 

  total;   eclipse. 

totality 
      
hamâki 
 
Fr.: totalité    
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The period during a solar eclipse when the Sun is completely blocked by the Moon. Totality for a lunar 
eclipse is the period when the Moon is in the complete shadow of the Earth. 

Noun from   total. 

totality path 
     	  ~    
peh-e hamâki, gozargâh-e ~ 
 
Fr.: ligne  de totalité    

Of a solar eclipse, the path of the umbra across the Earth. The totality path is usually about 100 km across, 
but under the most favorable conditions, when the Moon is at its nearest distance to Earth and the Earth is 
at its farthest distance from the Sun, the umbra can have a diameter of about 270 km. 

  totality;    path. 

tower telescope 
  	  	   ~    
durbin-e borji, teleskop-e ~ 
 
Fr.: tour  solaire, télescope vertical    

A telescope, usually of long focal length, that is situated underneath a tower. Tower telescopes are mainly 
used for observation of the Sun.  solar telescope;   solar tower. 

M.E. tour, earlier tur,  tor, from O.Fr., from  L. turris,  from Gk. tyrris,  variant of tyrsis  "tower;"  
telescope. 

Durbin  telescope; borji  pertaining to borj "tower,"  most probably related to Pers. borz "height, 
magnitude, greatness," boland "high," bâlâ "up, above, high, elevated, height," Laki dialect berg "hill, 
mountain;" Mid.Pers. burz "height," buland  "high;"  O.Pers. baršan- "height;" Av. barz- "high, mount," 
barezan- "height;" cf. Skt. bhrant-  "high;" L.  fortis "strong"  (Fr. and E. force); O.E. burg, burh "castle, 
fortified  place," from P.Gmc. *burgs "fortress;"  Ger. Burg "castle," Goth. baurgs "city,"  E. burg, borough, 
Fr. bourgeois, bourgeoisie, faubourg; PIE base *bhergh- "high;" borj  may have been loaned into Ar. from 
Mid.Pers. 

trace element 
  	      
bonpâr-e nâciz 
 
Fr.: élément trace, oligo-élément    

Any chemical element that is found in extremely small amounts, especially one used by organisms and 
held essential to maintain proper physical functioning. 

Trace, from M.E. tracen, from  M.Fr. tracier  "delineate, trace, follow,"  from V.L.  *tractiare  "delineate, 
score, trace" (cf. Sp. trazar "to trace, devise, plan out," It. tracciare "to follow  by foot"),  from  L. tractus 
"track, course," literally  "a drawing out," from  p.p. stem of trahere "to pull, draw;"    element. 

Bonpâr  element; nâciz "very small quantity, minute, from  nâ- negation prefix   a- + ciz "thing;" 
Mid.Pers. ciš, tis "thing, affair;"  O.Pers. cišciy "anything." 

tracer 
  	    
radd-nemâ 
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Fr.: traceur,  marqueur    

A substance, especially a radioactive element, used in experiments so that its movements through a 
biological, chemical, or physical system can be monitored in order to study the system. 

From trace (M.E. tracen, from  M.Fr. tracier  "delineate, trace, follow,"  from V.L.  *tractiare  "delineate, 
score, trace" (cf. Sp. trazar "to trace, devise, plan out," It. tracciare "to follow  by foot"),  from  L. tractus 
"track, course," literally  "a drawing out," from  p.p. stem of trahere "to pull, draw")  +   -er. 

Rad-nemâ, from rad "trace, track" (variants jaj "line,  row," variants raž, rak, râk, rezg (Lori),  ris, risé, 
radé, rasté, râsté, related to râst "right, true; just, upright, straight;" Mid.Pers. râst "true,  straight, direct;" 
Soghdian ršt "right;" O.Pers. rsta- "straight, true," rs- "to be right, straight, true;" Av. rz- "to direct, 
put in line, set," razan- "order;" cf.  Skt. raj- "to  direct, stretch," rjuyant- "walking  straight;"  Gk. orektos 
"stretched out;" L. regere "to lead straight, guide, rule," p.p. rectus "right, straight;"  PIE base *reg- "move 
in a straight line," hence, "to direct, rule") + nemâ "indicator,"  present stem of nemudan "to show" 
(Mid.Pers. nim	 dan, nimây- "to show," from  O.Pers./Av. ni- "down; into"  (Skt. ni "down,"  nitaram 
"downward," Gk. neiothen "from  below," cf.  E. nether, O.E. niþera, neoþera "down, downwards, below, 
beneath," from P.Gmc. *nitheraz, Du. neder, Ger. nieder; PIE *ni-  "down, below")  + my- "to measure;" 
cf. Skt. mati "measures," matra- "measure;" Gk. metron "measure;" L. metrum; PIE base *me- "to 
measure"). 

track 
  	 	    
râh, râhak 
 
Fr.: trajet    

A line of travel  or motion, a course or route followed, such as  Hayashi track. 

M.E. trak (n.), from  M.Fr. trac  "track of horses, trace." 

Râh "way, path" (from Mid.Pers. râh, râs "way,  street," also rah, ras "chariot;" from  Proto-Iranian *ra-; 
cf. Av. raa- "chariot;"  Skt. rátha- "car, chariot," rathy- "road;"  L. rota "wheel,"  rotare "to  revolve, 
roll;"  Lith. ratas "wheel;"  O.H.G. rad;  Ger. Rad; Du. rad; O.Ir. roth; PIE  *roto-  "to run, to turn, to roll"); 
râhak, from râh + -ak relation,  similarity, diminutive  suffix. 

tracking 
  	       
peygiri 
 
Fr.: poursuite    

The facility that allows  a telescope to follow a celestial object during in its westward motion in the sky. 

Verbal noun from   track. 

Peygiri, from pey "track;  pursuit; after; step" (related to pâ(y) "foot;" Mid.Pers.  pâd, pây; Av. pad-; cf. 
Skt. pat; Gk. pos, genitive podos; L. pes, genitive pedis; P.Gmc. *fot, E. foot, Ger. Fuss, Fr. pied; PIE 
*pod-/*ped-)  + giri,  verbal noun of gereftan "to take, seize" (Mid.Pers. griftan, Av./O.Pers. grab- "to  take, 
seize," cf. Skt. grah-, grabh- "to seize, take," graha "seizing, holding, perceiving,"  M.L.G.  grabben "to 
grab," from P.Gmc. *grab, E. grab  "to take or grasp suddenly;" PIE base *ghrebh- "to seize"). 

tracking accuracy 
  	     	      
rašmandi-ye peygiri 
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Fr.: précision de poursuite    

The accuracy with which a telescope tracks a target. 

  tracking;   accuracy 

trajectory 
  	    
tarâyeš 
 
Fr.: trajectoire    

Physics: The line or curve described by an object moving through space.  
Math.: A curve or surface that cuts all of a given family  of curves or surfaces at the same angle. 

From Mod.L. trajectoria,  from  L. trajectus "thrown  over or across," p.p. of trajicere "throw  across," from 
L.   trans- "across" + icere, combining  form of jacere "to  throw,"   eject (v.). 

Tarâyeš, from tarâ-  trans- + -y-  epenthtic + eš, present stem of ešândan eject (v.). 

trans- 
  	-    
tarâ- (#) 
 
Fr.: trans-    

Prefix meaning "across, beyond, through;" variant tra-;   trans-Martian;    trans-Neptunian. 

From L. trans-, from preposition  trans "across, over, beyond," cognate with Pers. tarâ- as below; cf. O.E. 
þurh, E. through; O.S. thuru; M.Du.  dore, Du. door; O.H.G. thuruh,  Ger. durch; Goth. þairh "through;" 
O.Ir. tre, Welsh tra "through;"  PIE base *ter- "to  cross." 

Tarâ-, from Mid.Pers. tar  (preposition) "through, across, over, beyond;" O.Pers. tara "over, beyond, 
across;" Av. tarô, tar "over, across, beyond," from O.Pers./Av. tar- "to cross over," O.Pers. vi-tar- "to go 
across," Mid.Pers. vitartan "to pass," Mod.Pers. gozar, gozaštan (	 ) "to  pass, cross," Av. 
tara-
t- "looking  over, superior," tarô-yra- "outlasting  the years," v-trta- "taken away, isolated;" 
Sogdian tr- "to go;" cf.  Skt. tar- "to pass (through), overcome," tárati "crosses, passes," tirás "through, 
across, beyond." The first element in the Mod.Pers. tarâvoš (	) "exuding, trickling, oozing"  is 
probably this prefix,   permeability. 

trans-Neptunian object 
  	  	-    
barâxt-e tarâ-Nneptuni 
 
Fr.: objet trans-neptunien    

A member of a class of objects in orbit around the Sun at a larger distance than the distance between 
Neptune and the Sun. This includes several dwarf planets, such as Pluto, and many small solar system 
bodies. 

  trans-;   Neptune;   object. 

transauroral line 
  
  	-   ~    
xatt-e tarâ-uše-yi, tâne-ye ~ 
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Fr.: raie  transaurorale    

A forbidden line emitted by interstellar  ionized gas by several atomic species (O, O+, O++, N+, S++, etc.) 
corresponding to the transition from the electronic state 1S to 3P. Examples are the ultraviolet line of the 
doubly ionized oxygen [O III]  at 2321 A and [N  II]  3063 A.   auroral  line;   forbidden  line;   nebular 
line. 

  trans-;   auroral  line. 

transcendental number 
    	-	    
adad-e tarâfarâzandé 
 
Fr.: nombre transcendent    

A number that is not a root of any algebraic equation with rational coefficients. Examples: Q = 
3.1415926..., e = 2.7182818... Every transcendental number is irrational. 

From transcendentalis, from transcendere "to climb over or beyond, surmount," from   trans-  "beyond" 
+ scandere "to climb" + -alis   -al;   number. 

Adad  number; tarâfarâzandé, from tarâ- "beyond, over,"    trans- + farâzandé agent noun of 
farâzandan "to raise, erect, exalt," from farâz "above, up, upon, on the top, aloft," from Mid.Pers. farâz, 
farâc "forward, prominent,  distinguished;" Av. frnk- (adj.) "turned towards the front,"  fraca (adv.) 
"forward, forth,"  fraš (adv.) "forward,  forth; before;" Proto-Iranian  *frnk-. 

transduce 
  	    
tarâhaxtan 
 
Fr.:    

To convert (energy) from one form into another. 

From L. transducere "lead across, transfer," from   trans- "across" + ducere "to lead." 

Tarâhâxtan, from tarâ-   trans- + hâxtan, hâzidan, from Mid.Pers. "to lead, guide, persuade," Av. hak-, 
hacaiti "to attach oneself to, to join," cf.  Skt. sacate "accompanies, follows," Gk. hepesthai "to follow,", 
L. sequi "to follow;"  PIE *sekw-. 

transducer 
  	    
tarâhâzandé 
 
Fr.: transducteur    

A device that converts one type of energy to another for various purposes, such as a microphone that 
converts acoustic energy into electrical impulses or a photodetector that converts modulated light waves to 
electrical currents. 

Agent noun of   transduce. 

transfer 
  ()  	+) *) 	+    
1) tarâvaž 2) tarâvažidan 
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Fr.: 1) transfert;  2) transférer    

1) The conveying of something or energy from one place or position to another.  charge-transfer 
device;  optical  transfer function;    radiative transfer;    radiative transfer  equation.  
2) To convey or remove from one place to another. 

M.E. transferren (v.), from  L. transferre  "to carry over, transfer, translate," from   trans- "across" + ferre 
"to carry;" cognate with Pers. bordan "to carry, transport;" Mid.Pers. burdan;  O.Pers./Av. bar- "to bear, 
carry," barre "to bear (infinitive);" Skt. bharati  "he carries;" Gk. pherein "to carry;"  PIE base *bher- "to 
carry." 

Tarâvaž, from tarâ-  trans-  "across" + važ, variant vâz (in parvâz), Av. vaz- "to draw, guide; bring; 
possess; fly; float," vazaiti "guides, leads" (cf. Skt. vah- "to carry, drive,  convey," vahati "carries," 
pravaha- "bearing along, carrying," pravha- "running water, stream, river;" L.  vehere "to carry;" O.E. 
wegan "to carry;" O.N. vegr; O.H.G. weg "way,"  wegan "to move," wagan "cart;"  M.Du. wagen "wagon;" 
PIE base *wegh- "to drive;" ee also  flight). 

transfer function 
  	   	+    
karyâ-ye tarâvaž 
 
Fr.: fonction  de transfert    

The mathematical relationship between the output of a control system and its input: for a linear system, it 
is the Laplace transform of the output divided by the Laplace transform of the input under conditions of 
zero initial-energy storage. 

  transfer;   function. 

transform 
  ()  	)  *)  	     
1) tarâdis (#); 2) tarâdisidan (#) 
 
Fr.: 1) transformée, transformation;  2) transformer    

1) Math.: A mathematical quantity obtained from a given quantity by  an algebraic, geometric, or 
functional transformation.  
The transformation itself.  
2) To change in form, appearance, or structure; to change in condition, nature, or character; convert.  
Physics: To change into another form of energy.  
To increase or decrease (the voltage and current characteristics of an alternating-current circuit), as by 
means of a transformer.  
Math.: To change the form of (a figure, expression, etc.) without in general changing the value. 

  trans- +   form. 

transformation 
  	    
tarâdiseš (#) 
 
Fr.: transformation    

The act or process of transforming. The state of being transformed.  
Math.: The act, process, or result of transforming or mapping. 
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Verbal noun of   transform. 

transformer 
  		   	    
tarâdisgar (#), tarâdisandé (#) 
 
Fr.: transformateur    

A device that converts low voltages to higher voltages, or vice versa. A transformer consists of a primary 
coil and a secondary coil, both traversed by the same magnetic flux. 

  transform +   -or. 

transient 
  	    
gozarâ (#) 
 
Fr.: transitoire    

General: Lasting for only a short time; not permanent.  
Physics: A nonperiodic signal of short duration. A sudden pulse of voltage or current. 

From L. transiens "passing over or away," pr.p. of L. transire  "to go or cross over," from   trans- "cross" 
+ ire "to go." 

Gozarâ "transient," from gozar present stem of gozaštan "to pass, cross, transit," variant gozâštan "to put, 
to place, let, allow;" Mid.Pers. widardan,  widâštan "to pass, to let pass (by);" O.Pers. vitar- "to pass 
across," viyatarayam "I put across;" Av. vi-tar-  "to pass across," from vi- "apart, away from" (O.Pers. viy- 
"apart, away;" Av. vi-  "apart, away;" cf. Skt. vi- "apart, asunder, away, out;" L. vitare "to  avoid, turn 
aside") + O.Pers./Av. tar- "to cross over;"   trans-. 

transient lunar phenomenon (TLP) 
      	 ~   ~    
padide-ye mângi-ye gozarâ, ~ mâhi-ye 
 
Fr.: phénomène lunaire transitoire    

A short-lived change in the brightness of patches on the face of the Moon. The TLPs last from a few 
seconds to a few hours and can grow from less than a few to a hundred kilometers in size. They have been 
reported by many observers since the invention of the telescope. However, the physical mechanism 
responsible for creating a TLP is not well understood. Several theories have been proposed, among which 
lunar outgassing, that is, gas being released from the surface of the Moon. 

  transient;   lunar;    phenomenon. 

transient X-ray source 
  W7  "N3J V4: 	    
xan-e partow-e iks-e gozarâ 
 
Fr.: source de rayons X transitoire    

An X-ray source that appears suddenly in the sky, strongly increases its intensity over a few days, and 
then declines with a lifetime of several months. 

  transient;   X-ray source. 

1479
transistor 
  		    
teranzistor (#) 
 
Fr.: transistor    

An active semiconductor device with a small low-powered solid-state electronic device consisting of a 
semiconductor and three or more electrodes, used as an amplifier and rectifier and frequently incorporated 
into integrated circuit chips. Although much smaller in  size than a vacuum tube, it performs similar 
functions without requiring  current to heat a cathode. 

From trans-, from   transfer  + -istor, from    resistor;   resistance. 

transit 
  	    
gozar (#) 
 
Fr.: transit    

1) An event where one astronomical object appears to move across the face of another. As seen from 
Earth, the planets Venus and Mercury are seen to transit the Sun. We can also observe natural satellites 
transit the face of their host planet. Similarly exoplanets have been observed to transit their host stars.  
transit method.  
2) The passage of a heavenly body across the meridian of a given location. 

M.E., from L.  transitus, p.p. of transire "to  go or cross over," from   trans- "across" + ire "to  go." 

Gozar "passage, transit, passing," from gozaštan "to pass, cross, transit," variant gozâštan "to put, to place, 
let, allow;" Mid.Pers.  widardan, widâštan "to pass, to let pass (by);" O.Pers. vitar- "to pass across," 
viyatarayam "I put across;" Av. vi-tar-  "to  pass across," from vi- "apart, away from" (O.Pers. viy- "apart, 
away;" Av. vi-  "apart, away;" cf. Skt. vi- "apart, asunder, away, out;" L. vitare "to  avoid, turn aside") + 
O.Pers./Av. tar- "to cross over;"   trans-. 

transit circle 
  "23J 	 ~ 	    
parhun-e gozar, ~ nimruzâni 
 
Fr.: cercle méridien    

An observing instrument provided with a graduated vertical scale, used to measure the declinations of 
heavenly bodies and to determine the time of meridian transits. Same as  meridian circle. 

  transit;   circle;  nimruzâni, adj. of  nimruzân  meridian. 

transit instrument 
    	  	    
sâzâl-e gozare nimruzâni 
 
Fr.: instrument méridien    

An instrument mounted so as to allow it to be pointed only at objects in the sky crossing the local 
meridian. Also known as   transit telescope. 

  transit;   instrument. 

transit method 
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  	  	    
raveš-e gozar 
 
Fr.: méthode du transit    

A method for detecting exoplanets that is based on the decrease of star brightness when the exoplanet 
passes in front of its star. As the planet transits, a portion of the light from the star is blocked causing a 
decrease in the magnitude of the star. The amount of decrease (typically between 0.01% and 1%) depends 
on the sizes of the star and the planet. The duration of the transit depends on the planet's distance from the 
star and the star's mass. Knowing the star's mass and size, the planet's size and distance can be estimated. 
Also the composition of a transiting planet's atmosphere can be determined. 

  transit;   method. 

transit telescope 
  	  	  	   ~  ~    
durbin-e gozar-e nimruzâni, teleskop-e ~ ~ 
 
Fr.: lunette méridienne    

Same as  transit instrument. 

  transit;   telescope. 

transit time 
    	    
zamân-e gozar 
 
Fr.: temps de passage    

The time interval between the release of an electron at the photocathode and the arrival of an electron at 
the anode. Transit time is not a single-valued quantity, but has a bell-shaped distribution. 

  transit;   time. 

transition 
  	    
tarâšod 
 
Fr.: transition    

Passage from one position, state, stage, subject, concept, etc., to another.  
Physics:  1) A change between phases such as solid to liquid or liquid to gas.  
2) A change in the energy level or state of an atom (or nucleus) in which a quantum of energy is either 
gained or lost.  forbidden  transition;    permitted transition. 

From L. transitionem (nominative  transition) "a going across or over," noun of action from transire  "go or 
cross over," from   trans- "across" + ire "to  go." 

Tarâšod, from tarâ-  trans-  + šod past stem of šodan "to go, to pass; to become, to be, to be doing" 
(Mid.Pers. šudan, šaw- "to go;" Av. š(ii)auu-,  šiyav- "to move, go," šiyavati "goes," šyaona- "activity; 
action; doing, working;"  O.Pers. šiyav- "to go forth, set," ašiyavam "I set forth;" cf. Skt. cyu- "to  move to 
and fro, shake about; to stir," cyávate "stirs himself, goes;" Gk. kinein "to move;" Goth. haitan "call,  be 
called;" O.E. hatan "command, call;" PIE base *kei- "to  move to and fro"). 

transition disk 
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  	   	   ~    
gerde-ye tarâšodi, disk-e ~ 
 
Fr.: disque de transition    

The   accretion disk of a   T Tauri star  that displays very weak or no  infrared  excess at  near 
infrared wavelengths, but shows strong excess at  intermediate infrared and longer wavelengths. This 
happens when the hot inner dust disk has dissipated whereas the cooler outer disk is still intact. 

  transition;    disk. 

transition probability 
    	    
šavânâyi-ye tarâšod 
 
Fr.: probabilité  de transition    

The probability that a quantum-mechanical system will make a transition from a given initial  state to a 
given final state. 

  transition;    probability. 

transitional flow 
    	    
tacan-e tarâšodi 
 
Fr.: flux  de transition    

In fluid  mechanics, a flow composed of  laminar  and   turbulent flows, for which  the   Reynolds 
number is between 2300 and 4000. 

  transition;    flow. 

translucent 
  	    
tarâtâb 
 
Fr.: translucide    

The quality of a material that allows light  to pass through, but only diffusely, so that objects on the other 
side cannot be clearly distinguished.  transparent. 

From L. translucent-, p.p. of translucere "to  shine through," from   trans- + lucere "to  shine," related to 
lux "light,"  lucidus "clear," luna,  "moon;" Fr. lumière  "light;"  cf. Pers. ruz "day," rowšan "bright, clear," 
rowzan "window, aperture;" foruq  "light,"  afruxtan "to light,  kindle;"  Mid.Pers. rôšn "light;  bright, 
luminous," rôc "day;"  O.Pers. raucah-rocânak "window;"  O.Pers. raocah- "light, luminous;  daylight;" Av. 
raocana- "bright, shining, radiant;"  akin to Skt. rocaná- "bright,  shining, roka- "brightness, light;"  Gk. 
leukos "white, clear;" O.E. leoht, leht, from W.Gmc.  *leukhtam (cf. O.Fris. liacht,  M.Du.  lucht, Ger. 
Licht), from PIE *leuk-  "light,  brightness." 

Tarâtâb, from tarâ-   trans- + tâb present stem of tâbidan "to shine," variants tâftan "to shine," tafsidan 
"to become hot;" Mid.Pers. tâftan "to heat, burn, shine;" taftan "to become hot;" Parthian t'b "to shine;" 
Av. tp-, taf- "to warm up, heat," tafsat "became hot," tpaiieiti "to create warmth;" cf. Skt. tap- ";  to heat, 
be/become hot; to spoil, injure, damage; to suffer," tapati "burns;" L. tepere "to be warm," tepidus 
"warm;" PIE base *tep- "to be warm." 
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translunar 
    	    
ânsumâhi, ânsumângi, tarâmângi 
 
Fr.: translunaire    

The space beyond the orbit of the Moon. Compare to  cislunar. 

  trans- +   lunar. 

Ânsumâhi, ânsumângi, from ânsu "the other side," from ân "that" + su "side" + mâhi, mângi  lunar; 
tarâ-  trans-. 

transmission 
  	    
tarâgosil (#) 
 
Fr.: transmission    

The act or process of transmitting. The fact of being transmitted.  
The broadcasting of electromagnetic waves from one location to another, as from a transmitter to a 
receiver. 

Verbal noun of   transmit (v.). 

transmission band 
    	    
bând-e tarâgosil (#) 
 
Fr.: bande de transmission    

The frequency range above the cutoff frequency in a waveguide or transmission line. 

  transmission;   band. 

transmission coefficient 
  	   	    
hamgar-e tarâgosil 
 
Fr.: coefficient de transmission    

The ratio of transmitted particle flux  to incident particle flux. 

  transmission;   coefficient. 

transmission grating 
  	  	    
turi-ye tarâgosili 
 
Fr.: réseau par transmission    

A diffraction  grating that has grooves ruled onto a transparent material so that a beam of light passed 
through the grating is partly split into spectral orders. 

  transmission;   grating. 
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transmission loss 
  	    	    
dastraft-e tarâgosil 
 
Fr.: perte de transmission    

A decrease in power in transmission from one point to another. 

  transmission;   loss. 

transmission system 
  	+  	    
râžmân-e tarâgosil 
 
Fr.: système de transmission    

An assembly of elements which are capabale of functioning together to transmit power or signals. 

  transmission;   system. 

transmit (v.) 
  	    
tarâgosilidan (#) 
 
Fr.: transmettre    

To cause (light, heat, sound, etc.) to pass through a medium. 

M.E. transmitten, from L.  transmittere "send across, transfer, pass on," from  trans- "across" + mittere 
"to send." 

Tarâgosilidan, infinitive  of  tarâgosli, from  tarâ-  trans-  "across" + gosil "sending away, dismission," 
variant gosi; Mid.Pers. wisé "to despatch" (Parthian Mid.Pers. wsys- "to despatch;" Buddhist Mid.Pers. 
wsydy "to despatch;" Sogdian 'ns'yd- "to exhort"), from Proto-Iranian *vi-sid-  "to despatch, send off," 
from prefix vi-  "apart, away, out," + *sid-  "to call." 

transmitter 
  	 		    
tarâgosilandé, tarâgosilgar 
 
Fr.: transmetteur    

A device or equipment which converts audio, video, or coded signals into modulated radio frequency 
signals which can be propagated by electromagnetic waves. 

Agent noun of   transmit (v.) 

transmutation 
  	    
tarâmuteš 
 
Fr.: transmutation    

The act or process of transmuting.  
Physics: Any process in which a nuclide is transformed into a different nuclide, usually one of a different 
element. 
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Verbal noun of   transmute (v.). 

transmute (v.) 
  	    
tarâmutidan 
 
Fr.: transmuter    

To change from one nature, substance, form, or condition into another. 

M.E., from L.  transmutare "to shift,"  from   trans- +  mutare "to change," from PIE base *mei- "to 
change, go, move;" cf. Av. miô "inverted, false," miaoxta- "wrong spoken;" Skt. methati "changes, 
alternates, joins, meets," mith- "to alternate, meet," mithás "opposite, in opposition;" L. meare "to go, 
pass," mutuus "done in exchange;" Goth. maidjan "to change;" E. prefix mis- (in mistake). 

Tarâmutidan, from tarâ-   trans- + mutidan, from  L. mutare, as above. 

transparent 
  	    
tarânamâ (#) 
 
Fr.: transparent    

Allowing  electromagnetic radiation of specific wavelengths to pass through.  translucent. 

From M.L. transparentem (nominative transparens), pr.p. of transparere  "to show through," from  L.  
trans- "through" + parere "to  come in sight, appear." 

Tarânemâ, from tarâ-  trans- +  nemâ present stem of nemudan "to show" (Mid.Pers. nim	dan, nimây- 
"to show," from O.Pers./Av. ni-  "down; into"  (Skt. ni "down,"  nitaram "downward,"  Gk. neiothen "from 
below," cf. E. nether, O.E. niþera, neoþera "down, downwards, below, beneath," from P.Gmc. *nitheraz, 
Du. neder, Ger. nieder; PIE *ni- "down,  below") + my- "to measure;" cf. Skt. mati "measures," matra- 
"measure;" Gk. metron "measure;" L. metrum; PIE base *me- "to measure"). 

transponder 
  	    
tarâgu 
 
Fr.: transpondeur    

An emitter-receiver device that automatically responds upon reception of a designated incoming radar, 
radio or sonar signal 

From trans(mitter),   trans-,  + (res)ponder,   responder. 

transport 
  		 		    
tarâbord (#), tarâbari (#) 
 
Fr.: transport    

The act of carrying, moving, or conveying from  one place to another. 

M.E. transporten, from O.Fr. transporter  "to carry or convey across," from L.  transportare, from  
trans- "across" + portare "to carry." 
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Tarâbord, tarâbari,  from tarâ-   trans- + bord, bari,  from bordan "to  carry, transport;" Mid.Pers. burdan; 
O.Pers./Av. bar- "to bear, carry," barre "to bear (infinitive);"  Skt. bharati "he carries;" Gk. pherein "to 
carry;" L. ferre  "to carry;" PIE base *bher- "to  carry." 

transpose 
  ()  	) *) 	    
1) tarânehâdan; 2) tarânehâd 
 
Fr.: 1) transposer; 2) transpose    

1) Math.: To transfer a term from one side of an equation to the other, with corresponding change of sign.  
Of a matrix, to interchange rows and columns.  
2) The mathematical object obtained by replacing all elements aij with aji. 

From M.E. transposen, from O.Fr. transposer, from L. transponere "to place over," from    trans- + 
ponere "to put, place." 

Tarânehâdan, tarânehâd, from tarâ-  trans- + nehâdan "to place, put; to set;" Mid.Pers. nihâtan; Av.  ni- 
"down; into"  (cf. Skt. ni "down,"  nitaram "downward;"  Gk. neiothen "from  below;" P.Gmc. *nitheraz 
(O.S. nithar, O.N. niðr,  O.Fris. nither, Du. neder, Ger. nieder; O.E. niþera, neoþera "down, downwards, 
below, beneath, E. nether; PIE *ni- "down, below")  + dâ- "to put; to establish; to give," dadâiti  "he gives;" 
cf. Skt. dadâti "he gives;" Gk. didomi  "I give;"  L. do "I  give;" PIE base *do- "to give"). 

transposed matrix 
  	     	    
mâtris-e tarânahâdé 
 
Fr.: matrice transposée    

The matrix of order n x m obtained from a matrix of order m x n by exchanging the order of the rows and 
columns. 

Tansposed, p.p. of  transpose;   matrix. 

transposition 
  	    
tarâneheš 
 
Fr.: transposition    

Math.: A permutation of a set of elements that interchanges two elements and leaves the remaining 
elements in their original positions. For example, the swapping of 2 and 5 to take the list 123456 to 
153426 is a transposition.  
Optics: The changing of the relative curves of a lens without changing its refractive value. 

  trans-;   position. 

transuranium element 
  	  	-	    
bonpâr-e tarâ-urâniomi 
 
Fr.: élément transuranien    

An element beyond uranium in the periodic table, with atomic number greater than 92. Such elements do 
not occur in nature, but may be obtained by suitable nuclear reactions. They are all radioactive and 
members of the actinide group. 
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 trans-;  uranium;  element. 

transversal 
  		    
tarâgozar (#) 
 
Fr.: transversale    

A line that cuts across two or more lines. A transversal cutting two lines generates eight angles, four lying 
between the two lines, four external to the two lines. 

M.E., from M.L. transversalis, from  transverse +  -al. 

 transverse. 

transverse 
  		    
tarâgozar (#) 
 
Fr.: transverse    

Lying or extending crosswise or at right angles to something.  transverse velocity;  transverse wave. 

From L. transversus "turned or directed across," p.p. of transvertere "to turn across," from  trans- + 
vertere "to turn," cognate with Pers. gardidan "to turn, to change;" Mid.Pers. vartitan; Av. vart- "to turn, 
revolve;" Skt. vrt- "to turn, roll," vartate "it turns round, rolls;" O.H.G. werden "to become;" PIE base 
*wer- "to turn, bend." 

Tarâgozar, from tarâ- trans- + gozar "passage, transit, passing," from gozaštan "to pass, cross, transit," 
variant gozâštan "to put, to place, let, allow;" Mid.Pers. widardan, widâštan "to pass, to let pass (by);" 
O.Pers. vitar- "to pass across," viyatarayam "I put across;" Av. vi-tar- "to pass across," from vi- "apart, 
away from" (O.Pers. viy- "apart, away;" Av. vi- "apart, away;" cf. Skt. vi- "apart, asunder, away, out;" L. 
vitare "to avoid, turn aside") + O.Pers./Av. tar- "to cross over;"  trans-. 

transverse velocity 
    		    
tondâ-ye tarâgozar 
 
Fr.: vitesse transverse    

Same as  tangential velocity. 

 transverse;  velocity. 

transverse wave 
    		    
mowj-e tarâgozar 
 
Fr.: onde transversale    

A wave in which the vibration or displacement takes place in a plane at right angles to the direction of 
propagation of the wave; e.g. electromagnetic radiation.  longitudinal wave. 

 transverse;  wave. 

transverse Zeeman effect 
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  34!0    		    
oskar-e Zeeman-e tarâgozar 
 
Fr.: effet Zeeman transverse    

The   Zeeman effect when observed at right angles to the orientation of the magnetic field. Un 
undisplaced line is observed along with a doublet, three lines in all, with the frequencies L and L ± UL. The 
two displaced components correspond to a plane of  polarization parallel to the external magnetic field 
and the undisplaced line to a plane of polarization perpendicular to this field.  longitudinal  Zeeman 
effect. 

  transverse;   Zeeman effect. 

trapezium 
      
zuzanaqé (#) 
 
Fr.: trapèze    

A four-sided plane figure, no two sides of which are parallel. 

L.L. trapezium, from Gk.  trapezion "irregular quadrilateral,"  literally  "a little table,"  diminutive of  trapeza 
"table," from shortening of *tetrapeza, from    tetra- "four"  + peza "foot, edge," related to pous, podos, 
Pers. pâ foot. 

Zuzanaqé, loan from Ar. dhuzanaqat. 

Trapezium cluster 
        
xuše-ye zuzanaqé 
 
Fr.: amas du Trapèze    

A star cluster located in the center of the Orion Nebula whose four brightest stars form the vertices of a 
trapezoid. They are known as B1 Ori A, B, C, and D and are of magnitude 6.7, 8.0, 5.1, and 6.7 
respectively. They are packed in an area 22 arcseconds across (10,000 A.U.). The Trapezium stars are 
responsible for the illumination of the entire Orion  Nebula. The principal and the most massive star of the 
group is B1Ori C, a young main sequence star of type O6. The three others are B type stars. 

  trapezium;   cluster. 

trend 
  	    
ravâl (#) 
 
Fr.: tendance    

A general tendency, course, or direction. 

From M.E. trenden "to roll  about, turn, revolve," from O.E. trendan, (cf.  O.E. trinde "round lump,  ball," 
O.Fris. trind, M.L.G.  trint  "round," M.L.G.  trent "ring,  boundary," Du. trent  "circumference," Dan. trind 
"round"). 

Ravâl, from row present stem of raftan "to go, walk, proceed" (Mid.Pers. raftan,  raw-, Proto-Iranian 
*rab/f-  "to go; to attack") + suffix  -âl   -al. 
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trepidation 
  	    
larzeš 
 
Fr.: trépidation    

In medieval astronomy, a spurious oscillatory motion of the equinoxes thought to have a period of 7,000 
years. This concept, attributed to Thâbit ibn Qurra (c. 830-901), had a profound influence on medieval 
astronomy. In order to explain trepidation, Thâbit was said to have added a new sphere to the eight 
Ptolemaic spheres beyond the sphere of fixed stars. 

From L. trepidationem "agitation,  trembling," from  trepidare "to tremble, hurry,"  from trepidus "anxious, 
scared;" cf. Skt. trprá- "hasty;" PIE  base *trep- "to shake, tremble." 

Larzeš, verbal noun of larzidan "to tremble, shiver;" Mid.Pers. larzidan  "to shake, tremble;" Manichean 
Mid.Pers. rarz- "to siver with  fever;" Proto-Iranian  *rarz-  "to shake, tremble." 

triangle 
  	       
sebar (#), seguš (#) 
 
Fr.: triangle    

The plane figure formed by three lines intersecting in pairs at three points; a three-sided polygon. 

M.E., from O.Fr. triangle,  from L.  triangulum "triangle,"  from  neuter of adj. triangulus "three-cornered," 
from tri-   three + angulus "corner,"   angle. 

Sebar "three-sided," from sé three + + bar "side;  breadth; breast," variant var (Mid.Pers. var "breast;" 
Av. vouru "wide,  broad, extended" (vourucašni- "looking far"), related to varah- "breast;" cf. Skt. urú- 
"wide, broad," úras- "breast;" Gk. eurus "wide,  broad;" PIE base uer-, ueru-s"wide, broad").  
Seguséthree-cornered," from sé three + guš "corner, angle," Mid.Pers. gošak "corner." 

triangulation 
  	      
sebar-bandi (#) 
 
Fr.: triangulation    

In surveying and navigation, the process of deriving the linear distance between any two remote points by 
the division of a large area into adjacent triangles and using trigonometric relationships. 

From M.L. triangulation-,   from triangulare  "to make triangles,"   triangle. 

Sebar-bandi, from sé three + bandi verbal noun from  bastan "to form, bind, tie"  (Mid.Pers. 
bastan/vastan "to bind, shut;" Av./O.Pers. band- "to bind, fetter," banda- "band, tie;"  cf. Skt. bandh- "to 
bind, tie, fasten;" Ger. binden; E. bind; PIE base *bhendh- "to bind"). 

Triangulum 
  	    
Sebar (#) 
 
Fr.: Triangle    

The Triangle. A small northern constellation between   Andromeda and  Aries, at 2h right ascension, 
32° north declination. Its three brightest stars, of magnitudes 3.0, 3.4, and 4.0, form a small, elongated 
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isosceles triangle. One of the constellations listed by Ptolemy. The famous spiral galaxy M33 lies in 
Triagulum. Abbreviation:  Tri;  genitive: Trianguli. 

  triangle. 

Triangulum Australe 
  	   	    
Sebar daštari 
 
Fr.: Triangle  austral    

The Southern Triangle. A small constellation in the southern hemisphere, at 16h right ascension, 65° south 
declination, introduced by Johann Bayer (1603). Abbreviation: TrA; genitive:  Trianguli  Australe 

  traingle; Australe  "southern," from auster "south wind,"  metaphorically extended to "south." 

Sebar traingle;  daštari  southern. 

Triangulum galaxy 
    	    
kahkešân-e sebar (#) 
 
Fr.:    

The galaxy M33 in the constellation   Triangulum,  one of the prominent memebers of the  Local 
Group. It is a type Sc   spiral galaxy seen nearly face-on. It lies 2.8 million  light-years away and its 
diameter is 52,000 light-years. Also know as NGC 598. 

  Triangulum;    galaxy. 

triatomic hydrogen molecular ion 
        	+    
yon-e molekuli-ye se-atomi-ye hidrožen 
 
Fr.: ion moléculaire  d'hydrogène triatomique, H3+    

The hydrogen molecule composed of three atoms in which one of the atoms is ionized. The molecular ion 
H3+ plays a key role in the chemistry of gaseous  interstellar medium. It reacts efficiently with almost 
any neutral atom or molecule to initiate a network of ion-neutral reactions. It is responsible for producing 
molecules such as OH, CO, and H2O. The first detection of H3+ in the interstellar medium, via two closely 
spaced absorption lines (doublet) near 3.668 µm, were reported in two dense  molecular cloud cores 
along the lines of sight to the embedded  young stellar objects W33A and GL2136 (Geballe &  Oka 
1996). Since then H3+ has been detected in several molecular clouds. It is believed that H3+ forms via  
cosmic ray  ionization of H2 producing H2+, which quickly reacts to another H2 molecule to form H3+ ( 
H2 + CR  H2+ and H2+ + H2 H3+ + H + 1.7 eV). 

Tri-  three;    atomic;   hydrogen;   molecular;    ion. 

trichroism 
      
sefâmi 
 
Fr.: trichroïsme    

The property of some crystals of exhibiting three different colors when viewed from three different 
directions under white lights.   dichroism. 
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From Gk. tri-  "three" + chroic, from  chroma "color"  + -ism. 

Sefâmi, from se three + fâm "color,"  + -i noun suffix. 

Trifid  Nebula 
     	    
miq-e sepâré 
 
Fr.: nébuleuse Trifide    

A large luminous H II  hydrogen in the constellation   Sagittarius. Conspicuous dust lanes radiating from 
the center appear to divide the nebula in three lobes. It is a combined emission and reflection nebula, 
extending for nearly 30' on the sky. Also known as M20, NGC 6514. 

Trifid, from  L. trifidus  "split  in three," from   tri-  + fidus "divided,"  from  findere "to split;"    nebula. 

Miq  nebula; sepâré "split in  three," from sé  three + pâré "piece, part, portion, fragment;" Mid.Pers. 
pârag "piece, part, portion; gift, offering,  bribe;"  Av. pra- "debt," from  par- "to remunerate, equalize; to 
condemn;" PIE *per- "to  sell, hand over, distribute; to assigne;" cf. L. pars "part, piece, side, share," 
portio "share, portion;" Gk.  peprotai "it  has been granted;" Skt. purti- "reward;" Hitt. pars-, parsiya-  "to 
break, crumble." 

trigger 
  ()  ) *)     
1) vâkolun; 2) vâkolunidan 
 
Fr.: 1) déclancheur; 2) déclancher    

1) (n.) Anything, as an act or event, that serves as a stimulus and initiates or precipitates a reaction or 
series of reactions.  
In electronics, the signal or stimulus that initiates a  trigger  circuit.  
2) (v.) To initiate or  precipitate (a chain of events, scientific reaction, psychological process, etc.). 

Earlier tricker, from  Du. trekker "trigger,"  from trekken "to pull,"  from  M.Du. trecken (cf. M.L.G.  trecken, 
O.H.G. trechan "to draw"). 

1) Vâkolun, literally  "to withdrw,  take away the lock," from vâ- "open, off,  away,"   de-, + kolun 
"(wooden) latch, bolt," variants kelân, Qazvini  kolân, on the model of Fr. déclencher, from dé-  de- + 
clenche "latch, bolt," from Frankish *klinka-;  cf.  Ger. Klinke "bolt,  latch."  
2) Vâkolunidan, infinitive  from  vâkolun, as above. 

trigger circuit 
  		       
barqrâh-e vâkolun 
 
Fr.: circuit  déclancheur    

A circuit  in which a specific predetermined action is initiated by an input pulse. 

  trigger;    circuit 

triggered star formation 
        	    
diseš-e vâkolunide-ye setâré 
 
Fr.: formation  d'étoiles déclanchée    
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The formation of second-generation stars in a molecular cloud, as set off by the action of massive stars.  
sequential star formation. 

  trigger;    star formation. 

trigonometrical parallax 
     	  ~ 	      
didgašt-e sebarsanji, ~ sebarsanjik 
 
Fr.: parallaxe  trigonométrique    

The parallax of a nearby star (less than 300 light-years) against the background of more distant stars 
resulting from the motion of the Earth in its orbit  around the Sun. 

  trigonometry;   parallax. 

trigonometry 
  	      
sebarsanji 
 
Fr.: trigonométrie    

The branch of mathematics dealing with the relations of the sides and angles of triangles; also the various 
algebraic functions of these relations. 

From N.L. trigonometria,  from Gk.  trigonon "triangle"  (from tri-   three + gonia "angle,"  cognate with 
Pers. zânu "knee") + metron,  -metry. 

Sebarsanji, from sebar  trianle + -sanji   -metry. 

triple 
      
setâyi (#) 
 
Fr.: triple    

Threefold; consisting of three parts.  triple  alpha process;   triple  conjunction;   triple  point;  
triple star. 

M.E., from M.L.  triplare  "to triple,"  from  L. triplus  "threefold, triple,"  from tri-   three + -plus "-fold." 

Setâyi, from setâ, from sé three + tâ "fold,  plait, ply;  piece, part," Mid.Pers. tâg "piece, part." 

triple conjunction 
        
hamistân-e setâyi 
 
Fr.: conjonction  triple    

A rare event involving a particularly  intricate set of movements of two planets or a planet and a star where 
they meet each other three times in a short period either in opposition or at the time of inferior 
conjunction, if an inferior  planet is involved. The visible movement of the planet or the planets in the sky 
is therefore normally prograde at the first conjunction, retrograde at the second conjunction and again 
prograde at the third conjunction. 

  triple;    conjunction. 
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triple point 
  
       
noqte-ye segâné (#) 
 
Fr.: point  triple    

The definite pressure and temperature at which all three phases of a substance coexist in  phase 
equilibrium. The triple  point of water has a pressure of 4.58 mm of Hg and a temperature of 273.16 °K. 

  triple;    point. 

Noqté triple;  segâné, from sé three + -gâné suffix  forming plural  entities, from Mid.Pers. -gânag, -
gâna. 

triple star 
  	       
setâre-ye setâyi 
 
Fr.: étoile triple    

A group of three stars visually or physically associated with each other.  triple  system. 

  triple;    star 

triple system 
  	+      
râžmân-e setâyi 
 
Fr.: système triple    

A system of three stars which are physically associated among them. 

  triple;    system 

triple-alpha process 
  	 	        
farâravand-e âlfâ-ye setâyi 
 
Fr.: réaction  triple alpha    

A chain of nuclear fusion reactions by which three helium nuclei (alpha particles) are transformed into 
carbon. First two nuclei of helium collide,  fuse, and form a nucleus of beryllium: 4He + 4He “  8Be - 0.095 
MeV, which is unstable and will  decay back into two helium nuclei within  a few 10-16 seconds. However, 
due to sufficiently high density and temperature in the stellar core, during a third collision between 
beryllium and helium, carbon is formed: 8Be + 4He  12C + + + 7.367 MeV. The total energy released in 
producing each 12C is 7.3 Mev. The triple-alpha process is the main source of energy production in red 
giants and red supergiants in which the core temperature has reached at least 100 million K. Also called  
Salpeter process. 

  triple;    alpha particle;    process. 

triplet 
      
setâyé 
 
Fr.: triplet    
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A group or set of three of one kind.  
Optics: A compound lens made up of three elements that may or may not be cemented. 

From trip-, from    triple  + -et, from   doublet. 

Setâyé, from setâ triple + -(y)é nuance suffix. 

triplet state 
  
      
hâlat-e setâyé 
 
Fr.: état triplet    

The elctronic state of an atom or molecule which has two unpaired electrons, and therefore whose total 
spin angular momentum is equal to 1. 

  triplet;    state. 

triquetrum 
       
se-šâx, zâtošša'bateyn 
 
Fr.: triquetrum    

An ancient astronomical instrument first described by Ptolemy in the Almagest, used in measuring the 
altitude of a celestial body. It consisted of three long arms of wood. The first is perpendicular to the 
horizon; the second is connected at the head of the first with an axis. The third had a graduated scale. An 
object was sighted along one arm and its zenith distance was read on the graduated scale. It performed the 
same function as the quadrant. Also called parallactic ruler, Ptolemy's rule. 

L. neuter of triquetrus "three corned," from tri-    three + -quetrus "corned." 

Se-šâx, literally "three corned," from sé three + šâx "horn, branch" (Mid.Pers šâk; cf. Skt. sakha- "a 
branch, a limb;" Arm. cax; Lith.  šaka; O.S. soxa; PIE *kakhâ "branch"). 

tritium 
  	    
tritiom (#) 
 
Fr.: tritium    

Unstable heavy isotope of hydrogen whose nucleus contains one proton and two neutrons. Tritium occurs 
naturally due to cosmic rays interacting with atmospheric gases. In the most important reaction for natural 
tritium production,  a fast neutron interacts with atmospheric nitrogen: 14N + n  12C + 3T. Its half-life is 
about 12 years. Tritium was formed in an intermediate step in light element synthesis in early Universe. 

N.L., from Gk.  trit(os) "third"  (from    tri-  + -tos adj. suffix)  + N.L. -ium. 

Triton 
  	    
Triton (#) 
 
Fr.: Triton    

The seventh and the largest of Neptune's satellites. It has a diameter of 2,700 km and orbits its planet at a 
mean distance of 354,760 km every 5.877 days. Triton was discovered by William Lassell in 1846 
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scarcely a month after Neptune was discovered. Triton is colder than any other measured object in the 
solar system with a surface temperature of -235° C. It has an extremely thin atmosphere. Nitrogen ice 
particles might form thin clouds a few kilometers above the surface. The atmospheric pressure at Triton's 
surface is about 15 microbars, 0.000015 times the sea-level surface pressure on Earth. Triton is the only 
large satellite in the solar system to circle a planet in a retrograde direction, that is in a direction opposite 
to the rotation of the planet. 

In Gk. mythology, Triton  is a god of the sea, the son of Poseidon (Neptune); usually portrayed as having 
the head and trunk of a man and the tail of a fish. 

Trojan asteroids 
  	   	    
sayyârakhâ-ye Troâ-yi 
 
Fr.: astéroïdes troyens    

Asteroids that share Jupiter's orbit and lie in elongated, curved regions around the two Lagrangian points 
60° ahead and behind of Jupiter. The Lagrangian points L4 and L5 host several thousands of them. 
Originally,  the term "Trojan" applied only  to asteroids sharing Jupiter's orbit; however, planetoidal bodies 
have been discovered at the Lagrangian points of Mars and Neptune as well, and are also referred to as 
"Mars Trojans" and "Neptune Trojans" respectively. 

M.E.; O.E. Troian, from  Trojanus, from Troj(a)  "Troy"  + -anus;   asteroid. 

Sayyârakhâ plural of sayyârak  asteroid; Troâ-yi adj. of  Troâ "Troy." 

tropic 
  		    
hurgard 
 
Fr.: tropique    

Either of the two parallels of latitude on Earth at which the Sun appears overhead at the  summer and  
winter solstices each year. The tropics lie at latitudes 23°26', north and south, an angle defined by the 
Earth's  axial  inclination. 

M.E., from L.  tropicus, from Gk.  tropikos "of or pertaining to  a turn or change; of or pertaing to to the turn 
of the Sun's apparent motion at solstice," from trope "a turning." 

Hurgard, literally  "Sun's turning,"  from hur  Sun + gard "turning,  changing," from gardidan  "to turn, to 
change;" Mid.Pers. vartitan; Av.  vart- "to turn, revolve;" Skt. vrt- "to  turn, roll,"  vartate "it  turns round, 
rolls;" L.  vertere "to turn;" O.H.G.  werden "to become;" PIE base *wer- "to turn, bend." 

Tropic of Cancer 
  		  	    
Hurgard-e Xarcang 
 
Fr.: Tropique du Cancer    

A parallel of latitude on the Earth, 23°26' north of the equator, where the Sun is directly overhead on the 
northern   summer solstice (around the 21st June each year), because the Sun reaches its most northerly 
declination. Some 3,000 years ago, this occured when the Sun was in the  Zodiac constellation  
Cancer, hence the name. However,  precession has resulted in a shift of the position of the Sun so that it 
is now in the constellation   Gemini on the summer solstice. 

  tropic;    Cancer. 
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Tropic of Capricorn 
  		      
Hurgard-e Vahig 
 
Fr.: Tropique du Capricorne    

A parallel of latitude on the Earth, 23°26' south of the equator, where the Sun is directly overhead on the 
southern  summer solstice (around the 21st December each year), because the Sun reaches its most 
southerly declination. Some 3,000 years ago, this occured when Sun was in the  Zodiac constellation  
Cancer, hence the name. However,  precession has resulted in a shift of the position of the Sun so that it 
is now in the constellation   Sagittarius on the northern   winter solstice. 

  tropic;    Capricorn. 

tropical month 
        
mâh-e hamugâni 
 
Fr.: mois tropique    

The average period of the revolution of the Moon about the Earth with respect to the vernal equinox, a 
period of 27.321582 days (27 d 7 h 43 min 4.7 s). 

  tropical;    month. 

Mâh  month; hamugâni, of or pertaining to hamugân  equinox. 

tropical year 
    		    
sâl-e hurgardi 
 
Fr.: année tropique    

The interval during which the Sun's mean longitude, referred to the mean equinox of date, increases by 
360 degrees. Its mean length for the epoch J2000.0 is 365.24217879 real solar days (approximately 
365.2422 days). This concept of tropical year, adopted by the International Astronomical Union at its 
General Assembly in Dublin, September 1955, has often been confounded with the  vernal-equinox 
year. In fact the mean period between two successive true vernal equinoxes is different from the tropical 
year. This period, which is equal to 365.24236460 solar days (about 365.2424 days), is the real mean 
length of the year in the Iranian calendar. The difference between the two year lengths is due to the fact 
that the Earth's orbital velocity around the Sun is not uniform, since the orbit is an ellipse. At the 
perihelion of its orbit  the Earth is closest to the Sun, and therefore moves faster than average, while at 
aphelion, when it is farthest away from the Sun, it moves slower. Therefore the interval between two 
successive vernal equinoxes is not the same as the period between two successive summer solstices. In 
fact the tropical year does not depend on a specific origin for the annual apparent motion of the Sun. For 
detailed discussion see: A concise review of the Iranian calendar. 

  tropica;    year. 

tropo- 
  -    
gašt- 
 
Fr.: tropo-    

A combining form  meaning "turn, change." 
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From Gk. tropos "turn," trope  "a turning." 

Gašt "turning," past stem of gaštan, gardidan "to turn, to change" (Mid.Pers. vartitan;  Av. vart- "to turn, 
revolve;" Skt. vrt-  "to turn, roll,"  vartate "it  turns round, rolls;" L.  vertere "to turn;" O.H.G.  werden "to 
become;" PIE base *wer- "to turn, bend"). 

tropopause 
  	          
gaštmarz (#) 
 
Fr.: tropopause    

The boundary between the  troposphere and  stratosphere. Its height, varying with  latitude and 
seasons, is from 8 km at poles, to 18 km at equator; it is higher during winter time. The atmospheric 
temperature decreases from ground upward until the tropopause. Then it increases in stratosphere because 
of the absorption of solar ultraviolet radiation. 

  tropo- + pause "break, cessation, stop," from M.Fr. pause, from L. pausa "a halt, stop, cessation," from 
Gk. pausis "stopping, ceasing," from pauein "to stop, to cause to cease." 

From gašt  tropo- + marz "frontier,  border, boundary" (Mid.Pers. marz "boundary;" Av.  marza- 
"border, district," marz- "to rub, wipe;" Mod.Pers. parmâs "contact, touching" (   contact), mâl-, 
mâlidan "to rub;" PIE  base *merg- "boundary, border;" cf. L. margo "edge" (Fr. marge "margin");  P.Gmc. 
*marko; Ger. Mark;  E. mark, margin). 

troposphere 
  	    
gaštsepehr 
 
Fr.: troposphère    

The lower part of the Earth's atmosphere in which temperature decreases with height, except for local 
areas of temperature inversion. 

  tropo- +   sphere. 

true 
  	    
râstin (#) 
 
Fr.: vrai    

Being in accordance with the actual state or conditions; e.g.  true anomaly;   true equinox;   true 
north;   true Sun. 

M.E. trewe (adj. and adv.); O.E. triewe, treowe "trustworthy"  (cf. O.Fris. triuwi,  Du. getrouw, O.H.G. 
gatriuwu, Ger. treu, O.N. tryggr,  Goth. triggws "faithful,  trusty"). 

Râstin, from râst "right, true; just,  upright, straight;" Mid.Pers. râst "true, straight, direct;"  Soghdian ršt 
"right;"  O.Pers. rsta- "straight, true," rs- "to be right, straight, true;" Av. rz- "to direct, put in line, set," 
razan- "order;" cf. Skt. raj-  "to direct, stretch," rjuyant-  "walking  straight;" Gk.  orektos "stretched out;" L. 
regere "to lead straight, guide, rule," p.p. rectus "right, straight;" M.E.;  O.E. reht, riht;  cf. O.H.G. reht, 
Ger. recht, O.N. rettr, Goth. raihts;  PIE base *reg- "move in a straight line," hence, "to direct, rule." 

true anomaly 
    	    
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nâsâni-ye râstin 
 
Fr.: anomalie vraie    

One of the standard orbital elements, which is the angle measured at the focus nearest the pericenter of an 
elliptical orbit,  between the pericenter and the radius vector from the focus to the orbiting body. [orbital 
motion] 

  true;   anomaly. 

true celestial equator 
  	    	    
hamugâr-e âsmâni-ye râstin 
 
Fr.: équateur céleste vrai    

The   celestial equator of date, which is the great circle on the  celestial sphere perpendicular to the 
  celestial pole. Its interaction with  the   ecliptic defines the   vernal equinox of date and the  
autumnal equinox of date. 

  true;   celestial;   equator. 

true celestial pole 
  
     	    
qotb-e âsmâni-ye râstin 
 
Fr.: pôle céleste vrai    

The direction of the Earth's instantaneous rotation pole. It differs from the pole due to the short time-scale 
(days or decades) variations called  nutation. 

  true;   celestial;   pole. 

true equinox 
    	    
hamugân-e râstin 
 
Fr.: équinoxe vrai    

The intersection of the   ecliptic with  the   true celestial equator for a given epoch. It is derived from 
the  mean equinox accounting for the   nutation. 

  true;   equinox. 

true north 
  	  	    
hudar-e râstin 
 
Fr.: nord vrai    

The geographic north defined by the rotational pole of the Earth, as opposed to magnetic north defined by 
the geomagnetic north pole. 

  true;   north. 

true position 
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    	    
neheš-e râstin 
 
Fr.: position  vraie    

The coordinates of an object for a given date, with respect to the true equator and the true equinoxes for 
the instant of time in question. 

  true;   position. 

true sidereal time 
    	  	    
zamân-e axtari-ye râstin 
 
Fr.: temps sidéral vrai    

The   sidereal time with respect to the  true  equinox. 

  true;   sidereal;   time. 

true Sun 
  	  	    
xoršid-e râstin 
 
Fr.: Soleil vrai    

The Sun as seen in the sky, also referred to as the  apparent Sun; in opposition to  mean Sun. 

  true;   Sun. 

Trumpler 14 
  		   (f    
Trumpler 14 
 
Fr.: Trumpler  14    

A young   massive star cluster in the  Carina  Nebula, lying  about 10 arcmin to the north-west of  
Trumpler 16. It comprises several  O-type stars. In particular, its  core contains at least three very early 
O-type stars;  HD  93129. 

From a catalog by Robert J. Trumpler (1886-1956), the Swiss-American astronomer who studied the  
open clusters at Lick Observatory (1930). He was the first to produce a definite evidence of the existence 
of   interstellar  reddening, due to   absorption, and to estimate its magnitude. 

Trumpler 16 
  		   (g    
Trumpler 16 
 
Fr.: Trumpler  16    

A   massive star, and the most populous cluster of the  Carina Nebula. It contains several   O-type 
stars and three known  Wolf-Rayet stars in addition to the famous   LBV star   Eta Carinae. 
Trumpler 16 is probably older than   Trumpler 14. 

  Trumpler 14. 
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truncate (v.) 
   	      
kol kardan 
 
Fr.: tronquer    

To shorten by cutting off a part.  
Math.: 1) To shorten a number by dropping a digit or digits; e.g. to shorten 3.438 to 3.4.  
2) To remove portions of solids falling outside a set of symmetrically placed planes. 

From L. truncatus "cut off,"  p.p. of truncare  "to maim, cut off,"  from truncus "mutilated,  cut off." 

Kol kardan "to cut off  the end of; to dock a tail," from  kol "docked, short," variants in a large number of 
dialects: kola, kalta, kel, kelma, koc, kall, kor, kul in Gilaki,  Tâleši, Lori,  Malâyeri, Hamedâni, Qâeni, and 
others, cf. Av. kaurvô- "bald, docked," kaurvôduma- "with  a bald tail," kaurvôgaoša- "with  bald ears;" cf. 
Gk. kol(os) "docked" (kolouros "dock-tailed;"  L.  colurus) + kardan "to do, to make" (Mid.Pers.  kardan, 
O.Pers./Av. kar- "to do, make, build," Av.  krnaoiti "makes," cf. Skt. kr- "to do, to make," krnoti 
"makes," karma "act, deed;" PIE base kwer- "to do, to make"). 

tsunami 
      
tsunami (#) 
 
Fr.: tsunami    

A huge wave, caused by undersea earthquakes, volcanic eruptions, or, more rarely, by asteroid or 
meteoroid impact (as in the case of the K-T extinction). 

From Japanese tsunami, from tsu "harbor" + nami "waves." 

tube 
      
lulé (#) 
 
Fr.: tube    

A long hollow  cylinder of metal, glass, rubber, or other material used to transport or contain liquids or 
gases.  
An electronic device in which electrons operate in a gas or in vacuo inside a closed envelope. 

M.E., from M.Fr.  tube, from L. tubus "tube, pipe," of  unknown origin. 

Lulé "tube, pipe; roll,"  dialectal Lori, Laki  lil,  Laki lul  "wanderer;" Hamadâni lul  "spiral, coil." 

Tucana 
      
Tukân (#) 
 
Fr.: Toucan    

The Toucan. A constellation of the southern hemisphere, at approximately 0h r ight ascension, -65° 
eclination, represented as a toucan, a brightly colored South American bird with a very large, thick bill. 
Tucana contains the second most prominent  globular cluster in the sky, 47 Tucanae, and the  Small 
Magellanic Cloud. Abbreviation:  Tuc; genitive: Tucanae. The constellation was one of twelve created by 
Petrus Plancius from the observations of Pieter Dirkszoon Keyser and Frederick de Houtman Houtman 
between 1595 and 1597, and it first appeared in Johann Bayer's Uranometria of 1603. 
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From Fr., from Portugese tucano, from tucan (onomatopoeia) in the language spoken by the Tupi Indians 
in Brazil. 

Tully-Fisher relation 
    -	    
bâzâneš-e Tully-Fisher 
 
Fr.: relation  Tully-Fisher    

An observed correlation between the luminosity of a spiral galaxy and its rate of rotation (measured from 
its 21 cm hydrogen line). This means that more luminous galaxies have stars that are moving faster. 
Knowing the rotatonal velocity  of a spiral galaxy, this relation provides its absolute magnitude and then its 
distance.  Faber-Jackson relation. 

Named after R. B. Tully and J. R. Fisher who first derived this relationship (1977, A&A   54, 661);  
relation. 

tungsten 
      
tangestan (#) 
 
Fr.: tungstène    

A very hard, silver-white  to steel-gray metal with a body-centered cubic crystalline structure; symbol W. 
Atomic number 74; atomic weight 183.85; melting  point about 3,410°C; boiling point  5,660°C; specific 
gravity 19.3 at 20°C. The chemical element was discovered by the Swedish chemist Carl-Wilhelm Scheele 
in 1781. Tungsten metal was first isolated by the Spanish chemists Don Fausto d'Elhuyar and his brother 
Don Juan Jose d'Elhuyar in 1783. 

The name derives from the Swedish ng sten "heavy stone". The chemical symbol, W, is derived from the 
Ger. wolfram, which was found with  tin and interferred with the smelting of tin. 

Tunguska event 
  	      
ruydâd-e Tunguska (#) 
 
Fr.: événement de la Toungouska    

The violent impact of a comet or meteorite in the Tunguska region of Siberia on 30 June 1908. The object 
exploded in the atmosphere before touching the ground at an estimated height of 5-10 km. Observers 
reported seeing a fireball as bright as the Sun. The explosion caused a shock wave that shook buildings 
and caused damage, though there was no loss of human life. The first expedition to the remote area of the 
explosion took place in 1927. An estimated 80 million trees covering more than 2,150 square km were 
flattened. The energy of the explosion is estimated to have been equivalent to that of about 15 megatons of 
TNT, a thousand times more powerful than the atomic bomb dropped on Hiroshima in 1945. 

From the name of the central Siberian region, Russ. Podkamennaya (Lower Stony) Tunguska River, today 
Krasnoyarsk Krai;   event. 

tunnel effect 
  34!0      
oskar-e tvnel 
 
Fr.: effet tunnel    
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A phenomenon in quantum mechanics whereby a particle can penetrate and cross a potential barrier whose 
energy is greater than the particle's energy. The tunnel effect, forbidden in classical mechanics, is a direct 
consequence of the wave nature of material particles. Also called tunneling 

M.E. tonel, from M.Fr.  tonele, tonnelle "funnel-shaped net," feminine of tonnel,diminutive  of tonne "tun, 
cask for liquids." Sense of "tube, pipe" developed in Eng. and led to sense of "underground passage." 

Oskar  effect; tunel, from Fr. tunnel, as above. 

turbid 
  	    
târ (#) 
 
Fr.: turbide    

Having sediment or foreign particles stirred up or suspended; obscured, muddy, such as turbid water. 

From L. turbidus "muddy,  full of  confusion," from turbare  "to confuse, disturb," from  turba "turmoil, 
crowd," probably from  Gk. tyrbe "turmoil;"  cf. Pers. târ "dark, obscure, cloudy," Laki  tur "balk, 
refractory, restive." 

Târ "obscure, dark," variant târik "dark;"  Mid.Pers. târig  "dark," târ  "darkness;" Av. tara- "darkness," 
tarya- "dark;" cf. Skt. támisrâ- "darkness, dark night," L.  tenebrae "darkness;" Hittite taš(u)uant- 
"blind;"  O.H.G. demar "twilight." 

turbidity 
  	    
târi (#) 
 
Fr.: turbidité    

Meteo.: A measure of vertical extinction of solar radiation in the atmosphere. Turbidity is directly  related 
to aerosol concentrations in the tropospheric and stratospheric layers.  visibility.  
The cloudiness or haziness of a fluid caused by individual particles (suspended solids) that are generally 
invisible to the naked eye, similar to smoke in air. 

Noun from   turbid. 

turbulence 
      
âšubnâki (#) 
 
Fr.: turbulence    

A state of hydrodynamic   flow in  which the velocity at each point fluctutates rapidly and randomly so 
that only statistical properties can be recognized and subjected to analysis. Turbulence is the most striking 
manifestation of the non-linear nature of the laws of hydrodynamics, with the irregularity of  flows 
increasing with the   Reynolds number measuring the strength of non-linear effects. The regime of 
intermediate Reynolds numbers corresponds to a highly nonuniversal regime of the onset of turbulence, 
whereas high Reynolds numbers, common in practical situations, characterize the regime of  developed 
turbulence.   laminar flow;    chaos. 

From L. turbulentia,  from turbulentus "full  of commotion,  restless," from turba "turmoil,  crowd;"  maybe 
related to Pers. târ "dark, obscure, cloudy," Laki tur "balk, refractory,  restive." 
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Âšubnâki, from âšub "turmoil, disturbance," âšoftan "to agitate, disturb;" Mid.Pers. âšôb "confusion, 
turmoil,"  âšoftan "to destroy, disturb;" Av. xšuf- "to  tremble;" cf. Skt. ksobh- "to stagger, begin to swing, 
tremble;" Pol. chybac "to rock, move to and fro;" Lith.  skubus "hasty, fast;" Goth. afskiuban "to shove;" 
O.E. scufan "to shove;" PIE base *k(w)seubh-, + -nâk state suffix, -i noun suffix. 

turbulent 
      
âšubnâk (#) 
 
Fr.: turbulent    

The quality of a flow  that undergoes  turbulence. 

Adj. from    turbulence. 

turbulent boundary layer 
    93%     
lâye-ye karâni-ye âš:ubnâk 
 
Fr.: couche limite turbulente    

The layer in which the Reynolds stresses are much larger than the viscous stresses. When the  Reynolds 
number is sufficiently high, there is a turbulent layer adjacent to the  laminar  boundary layer. 

  turbulent;   boundary;    layer. 

turbulent flow 
        
tacân-e âšybnâk 
 
Fr.: écoulement turbulent    

A   flow characterized by   turbulence. In other words, a flow  in which the motion at any point varies 
rapidly in duration and magnitude. The Reynold's number for turbulent flow is larger than 4000.  
laminar flow;    transitional  flow. 

  turbulent;   flow. 

turnoff point 
  
   	    
noqte-ye rahgašt 
 
Fr.: tournant  final de la séquence principale    

Same as  main-sequence turnoff. 

Turnoff, from turn;  M.E. turnen; O.E. turnian  "to rotate, revolve," also from O.Fr. torner  "to turn,"  both 
from L. tornare  "to turn on a lathe," from tornus "lathe,"  from Gk. tornos "lathe, tool  for drawing circles" 
+   point. 

Noqté point;  rahgašt, from rah, variant râh  "path, way" (Mid.Pers. râh,  râs "way, street," also rah, ras 
"chariot;" from  Proto-Iranian *ra-; cf. Av. raa- "chariot;"  Skt. rátha- "car, chariot," rathy- "road;"  L. 
rota "wheel," rotare  "to revolve, roll;"  Lith.  ratas "wheel;"  O.H.G. rad; Ger. Rad; Du. rad; O.Ir.  roth; PIE 
*roto- "to  run, to turn, to roll")  + gaštGašt "turning,"  past stem of gaštan, gardidan "to turn, to change" 
(Mid.Pers. vartitan; Av.  vart- "to turn, revolve;" Skt. vrt-  "to turn, roll,"  vartate "it  turns round, rolls;"  L. 
vertere "to turn;" O.H.G.  werden "to become;" PIE base *wer- "to turn, bend"). 
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Tusi couple 
     ~  
    
joft-e Tusi (#) 
 
Fr.: couple de Tusi    

A theorem put forward by the 13th century Persian mathematicain and astronomer Nasireddin Tusi to 
generate linear motion from a combination of circular motions, and thus improve the geocentric model of 
Ptolemy. A circle of radius R rotates inside a circle of radius 2R. The smaller circle rotates at twice the 
speed of the larger one and in opposite direction. The initial tangent point will travel in linear motion  back 
and forth along the diameter of the larger circle. A particular case of  hypocycloid  curves. 

Named for Nasireddin Tusi (1201-1274), director of Marâgha observatory who created the Ilkhani zij;  
couple. 

TW Hydrae 
  WT 	    
TW Hudrâ 
 
Fr.: TW Hydrae    

The nearest known  classical T Tauri  star, situated some 56  parsecs away in the constellation  
Hydra, far from any   molecular  cloud (abbreviated TW Hya). It  is a variable star with large H/-
emission  equivalent width.  TW Hya is similar  in mass to the Sun, but is only about 8 million years old. 
The star appears to be  accreting from a remarkable  face-on  protoplanetary  disk of dust and gas, 
resolved in images from the  Hubble Space Telescope. Stellar light scattered from the optically thick 
dust disk is seen from 20 to 230 AU. The  scattering  profile indicates that the disk is   flared, not 
geometrically flat. TW  Hya is accompanied by a group of other low-mass stars with similar ages and 
space motions, comprising the  TW Hydrae association. An   exoplanet of mass nearly 10  Jupiters 
has been detected around TW Hya. It orbits the star with a period of 3.56 days at 0.04 AU, inside the inner 
rim of the disk. 

  Hydra. 

TW Hydrae association 
    WT 	    
âhazeš-e TW Hudrâ 
 
Fr.: Association TW Hydrae    

A young (P 100 million  years) association of stars (abbreviated TWA) with at least 27 members, from  
intermediate mass stars to planetary mass objects. Five of them, including  TW Hydrae, display 
signatures of  T Tauri  stars. TWA  is the first moving group of young nearby (P 100   paesecs) stars to 
be identified. 

  TW Hydrae;   association. 

twenty 
      
bist (#) 
 
Fr.: vingt    

A cardinal number, 10 times 2. 
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M.E.; O.E. twentig "group of  twenty," from  twegen two;  cf. O.Fris. twintich, Du.  twintig, O.H.G. 
zweinzug, Ger. zwanzig. 

Bist "twenty;"  Mid.Pers. wist "twenty;"  Av. vsaiti "twenty;" cf. Skt. vimati- "twenty;"  Gk. eikosi 
"twenty;"  L. uiginti  "twenty." 

twilight 
      
nimtâb (#) 
 
Fr.: crépuscule    

The diffused light from  the sky when the Sun is below the horizon, either from daybreak to sunrise or, 
more commonly, from sunset to nightfall.   astronomical  twilight;    civil  twilight;    nautical  twilight; 
  dawn. 

M.E., cognate with Du. tweelicht, Ger. zwielicht, from  twi- a combining form  meaning "two, twice,"  but it 
appears to refer to "half" light, rather than the fact that twilight occurs twice a day +   light. 

Nimtâb, from nim, nimé "half"  (Mid.Pers. nêm, nêmag "mid-, "half;"  Av. nama- "half;" cf. Sk. néma- 
"half")  + tâb "light,"  present stem of tâbidan, variants tâftban "to shine," tafsidan "to become hot" 
(Mid.Pers. tâftan "to heat, burn, shine;" taftan "to become hot;" Parthian t'b "to shine;" Av.  tp-, taf- "to 
warm up, heat," tafsat "became hot," tpaiieiti "to create warmth;" cf. Skt. tap- "to heat, be/become hot; to 
spoil, injure, damage; to suffer," tapati "burns;"  L. tepere "to be warm," tepidus "warm;"  PIE base *tep- 
"to be warm"). 

twinkling 
      
cešmak (#) 
 
Fr.: scintillation    

A shining with  intermittent light,  as the twinkling of the stars.   scintillation. 

M.E. twinklen (v.),  O.E. twinclian, frequentative of twincan  "to wink,  blink;"  related to M.H.G. zwinken, 
Ger. zwinkern. 

Cešmak "twinke," from cešm  eye +-ak relation suffix. 

twins paradox 
  	      
pârâdaxš-e hamzâdhâ 
 
Fr.: paradoxe des jumeaux    

A thought experiment in special relativity,  according to which if one of a pair of twins  (A) remains on 
Earth, and the other (B) travels at a speed near the speed of light, B will be younger than A upon returning 
to Earth. In fact there is no paradox, because the two perspectives, A and B's, are actually not completely 
symmetric. There is no fixed time difference between the events, and different observers experience 
different intervals of time between the same two events. In fact, B returns younger than A because only B 
travels in a non-inertial (accelerating) reference frame. From A's point of view, B experiences time 
dilation, but from B's point  of view the distance traveled is shortened because of length contraction. If B 
leaves in the year 2000 and returns in 2020, for A 20 years have elapsed. For B it depends on his travel 
speed. If has has moved as fast as 86% of the speed of light fior him 10 years have passed. If his speed has 
been 99.5% of the speed of light the travel duration for him has been 2 years. This effect has been verified 
experimentally by measurements with atomic clocks. 
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Twin M.E.; O.E. twinn;  cf. O.N. tvinnr,  O.Dan. tvinling, Du. tweeling,  Ger. zwillung;   paradox. 

Pârâdaxš  paradox; hamzâdhâ, plural of hamzâd "twin," literally  "born together," from  ham- "together" 
  syn- + zâd "born," from zâdan "to bring forth,  give birth"  (Mid.Pers. zâtan; Av. zan- "to bear, give birth 
to a child, be born," infinitive  zazite, zta- "born;" cf. Skt. janati "begets, bears," janitár "progenitor, 
father;" Gk. genetor "progenitor;"  L. gignere "to beget," nasci "to be born," as above, PIE base *gen- "to 
give birth, beget"). 

two 
      
do (#) 
 
Fr.: deux    

A cardinal number, 1 plus 1.   two-color diagram;    two-photon emission. 

M.E., from O.E. twa, feminine  and neuter form of twegen "two," from P.Gmc. *twai  (cf. O.S., O.Fris. 
twene, twa, O.N. tveir tvau, Du. twee, O.H.G. zwene, zwo, Ger. zwei, Goth. twai), cognate with Pers. do, 
as below. 

Do "two,"  from Mid.Pers. do; Av.  dva-; cf. Skt. dvi-; Gk. duo; L.  duo (Fr. deux); Lith. dvi; O.C.S. duva; 
PIE base *duwo. 

two-color diagram 
  	   	    
nemudâr-e do rang 
 
Fr.: diagramme deux couleurs    

A graph on which two color indices such as B-V and U-B are plotted, one along each axis, for a sample of 
stars or other objects, such as stars. 

  two;   color;    diagram. 

two-photon emission 
      -    
gosil-e do-fotoni 
 
Fr.: émission à deux photons    

The simultaneous emission of two photons whose sum of energies is equal to that of a single electron 
transition. The energy of each individual photon of the pair is not fixed, so that the spectrum of two-
photon emission is continuous from the wavelength of that transition to infinity.  In practice, there is a peak 
in wavelength distribution of  the emitted photons. Two-photon emission is studied atomic physics with 
application in astrophysics, as it contributes to the continuum radiation from   planetary nebulae. It was 
recently observed in condensed matter and specifically in  semiconductors. 

  two;   photon;   emission. 

TY CrA 
      
TY CrA 
 
Fr.: TY CrA    
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A multiple  stellar system embedded in a  reflection nebula (NGC 6726/6727) in the   Corona 
Australis star forming region. The three stars are within 1.5   astronomical units of each other and lie at 
a distance of 129 pc. Two of its components form a  double-line eclipsing binary  with an orbital  period 
of almost 3 days. The primary is a  main sequence star (mass 3.16 solar masses, effective temperature 
12,000 K) and the secondary a  pre-main sequence star (mass 1.64 solar masses, effective temperature 
4,900 K) with an age of a few million  years. A third spectroscopic component is in a wide orbit around the 
eclipsing pair. A fourth star is located at a projected distance of about 0.3 arcsecond (40 AU) from the 
compact tertiary system. 

  Corona Australis. 

Tycho's star 
  	       
setâre-ye Tycho 
 
Fr.: étoile de Tycho    

A   supernova of Type Ia in the constellation   Cassiopeia, which Tycho Brahe observed in November 
1572. At its peak it was as bright as Venus and was visible in the daytime, reaching a magnitude of about -
4. It is now visible as a   supernova remant about 20 light-years across at a distance of about 7,500 light-
years. It is associated with faint emission in the optical and X-rays, but is a strong radio source. Other 
designations: SN 1572, 3C 10, B Cas, 2U 0022+63. 

Named after the Danish astronomer Tycho Brahe (1546-1601), who described the event;  star. 

type 
      
guné (#) 
 
Fr.: type    

A group of items that have strongly marked and readily defined similarities. 

M.E., from M.Fr.,  from L.  typus "figure, image, form, kind,"  from Gk. typos "dent, impression, mark, 
figure, original form,"  from  root of typtein "to strike, beat." 

Guné "species; color; form; manner, kind;" Mid.Pers. gônak "kind, species;" Av. gaona- "color;  body 
hair;" PIE base *góur- "(animal)  body hair," genitive form  *gunós. 

type I migration 
      I    
kuc-e gune-ye I 
 
Fr.: migration  de type I    

An   orbital  migration  of low-mass planets in which no gap is created in the protoplanetary disk. 
According to planetary models, beyond a critical core mass for the forming planet, a gap in the 
protoplanetary disk is created. The critical mass depends on the mass and metallicity of the disk and 
therefore it does not have a singular value, but has been shown to be between about 10-30 Earth masses. 

  type;   orbital  migration. 

type I supernova 
  	--	    I    
abar-now-axtar-e gune-ye I 
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Fr.: supernova de type I    

A type of supernova whose spectra lacks hydrogen lines. Its light curve exhibits a sharp maximum with a 
gradual decrease. Typical magnitudes MV = -14 to -17. Ejecta velocities about 10,000 km/sec. Type I 
supenovae have several subtypes: Type Ia presents a singly-ionized silicon (Si II) absorption line at 6150 
Å near peak light. Type Ib has non-ionized helium (He I) line at 5876 Å, and no strong silicon absorption 
feature at 6150 Å. Type Ic shows weak or no helium lines and no strong silicon absorption feature near 
6150 Å. 

  type;   supernova. 

Type I tail 
      I    
dom-e gune-ye [I] 
 
Fr.: queue de type I    

The   gas tail of of a comet. 

  type;   tail. 

type II migration 
      II    
kuc-e gune-ye II 
 
Fr.: migration  de type II    

The   orbital migration  of forming  planets that accrete enough disk material to exceed the critical mass. 
This type migrates in a gap created in the protoplanetary disk. 

  type;   orbital  migration. 

type II supernova 
  	--	    II    
abar-now-axtar-e gune-ye II 
 
Fr.: supernova de type II    

A supernova type whose spectrum contains hydrogen lines. Its light curve has a broader peak at maximum 
and dies away more rapidy. The magnitudes range from MV = -12 to -13.5 and the ejecta have lower 
velocities (about 5,000 km/sec). These supernovae have two main divisions: Type IIP, which reaches a 
"plateau" in its light  curve. Type IIL displays a "linear"  decrease in its light curve. 

  type;   supernova. 

Type II tail 
      II    
dom-e gune-ye [II] 
 
Fr.: queue de type II    

The   dust tail of of a comet. 

  type;   tail. 

typical 
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  	    
gune-vâr 
 
Fr.: typique    

Having all or most of the characteristics shared by others of the same kind and therefore suitable as an 
example of it. 

From M.L. typicalis  "symbolic,"  from L.L.  typicus "of  or pertaining to a type," from Gk. typikos, from 
typos "impression," from typ(os) + -ikos  -ic. 

Gune-vâr, from guné  type + -vâr a suffix meaning "resembling, like"  (Mid.Pers. -wâr,  Av. -vara, -var, 
cf. Skt. -vara). 

-ule 
  - -    
-ul, -ulé 
 
Fr.: -ule    

A suffix  meaning "small, little." 

From Fr. -ule, from L. diminutive  suffix  -ulus (feminine  -ula, neuter -ulum). 

Pers. diminutive suffix -ul,  ulé, as in zangulé, zangul "small bell;" kutulé, kutul "dwarf;"  golulé, gullé 
"small ball; bullet;"  maškulé (Torbat Heydariye-yi) "small  water-skin;" kandulé "a small jar for  holding 
grain;" jâšulé = small donkey (Kurd.);  Ahmadulé = little Ahmad (Kurd.);  rulé  = "little  child" (Kurd., 
Tâleši, Borujerdi, Malâyeri,  and other Western dialects of Iran) probably from *ruduleh, cf. rud  "child"  (in 
zâd-o-rud) and Gilaki rey "boy."  digulé (Qomi)  "little  pot, kettle." This suffix  occurs also as -ulu and -âlé 
as, e.g., in kuculu, cangul, panjul, bozqâlé, and dâsqâlé.  
Examples of use in this dictionary: disul  formula;  karpul  corpuscle.  
See also -al -al 

UBV system 
  	+  UBV    
râžmân-e UBV 
 
Fr.: système photométrique UBV    

A photometric system which consists of measuring an object's apparent magnitude through three broad-
band filters: the ultraviolet (U)  at 3650 Å, the blue (B) at 4400 Å, and the visual (V) in the green-yellow 
spectral region at 5500 Å. The filter bandwidths are 680, 980, and 890 Å respectively. The system is 
defined so that for A0 stars B - V = U - B = 0. The system was devised by Harold Johnson (1921-1980) 
and William Morgan  (1906-1994) at Yerkes Observatory. It was extended to the R and I bands centered at 
7000 and 9000 Å respectively and later to other infrared bands. 

U, B, and V referring to "ultraviolet,"  "blue,"  and "visible" respectively;    system. 

UFO 
      
UFO 
 
Fr.: OVNI    

Short for   unidentified flying  object. 
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  unidentified flying  object. 

UFO sighting 
  	      
didâr-e UFO 
 
Fr.: vision d'OVNI    

The act or occasion of catching sight of a UFO. 

  UFO; sighting, from  sight, M.E. from  O.E. sihth; cf. Dan. sigte, Swed. sigt, Du. zicht, O.H.G. siht, Ger. 
Sicht, Gesicht, related to see. 

Didâr "sight,  vision," verbal noun from didan  "to see" (Mid.Pers. ditan "to see, regard, catch sight of, 
contemplate, experience;" O.Pers. d- "to see;" Av. d(y)- "to see," didti "sees;" cf. Skt. dh- "to perceive, 
think, ponder; thought, reflection, meditation," ddhye; Gk. dedorka "have seen"). 

ufology 
  -    
ufo-šenâsi 
 
Fr.: ufologie,  ovnilogie    

A term that describes the collective efforts of those who study  unidentified  flying object (UFO)  reports. 

Ufo, from   unidentified  flying object;   -logy. 

ultra- 
  	-    
ultar- (#) 
 
Fr.: ultra-    

A prefix occurring  originally  in loanwords from L.,  with the basic meaning "on the far side of, beyond, 
extremely." 

From L. ultra-  from ultra  (adverb and preposition) "beyond, on the further side," from *ulter,  from uls 
"beyond;" + *-ter  suffix  of comparative adj.; PIE base *al- "besides, other, beyond." 

Ultar-, from  Mid.Pers. ul "up, upwards," ulêh "upwards, above" (Av.  JrJEuua- "upright, risen; cf. Skt. 
	rdhvá-  "high, above, elevated; Gr. orthos "set upright, straight;" L. arduus "high,  steep;"  ortho-)  + -
tar suffix  forming coparative adjectives (Mid.Pers. -tar; Av.  -tara- (masculine); PIE  base *-tero). 

ultra-high-energy cosmic rays 
  	    	-	+ ~ ~ 	-		+    
partowhâ-ye keyhâni-ye ultar-meh-kâruž, ~ ~ ultar-por-kâruž 
 
Fr.: rayons cosmiques de très haute énergie    

Cosmic rays with energies greater than 1020 eV. Such cosmic rays consist of protons and atomic nuclei but 
their origin is not yet totally  understood. 

  ultra- +    high-energy cosmic ray. 

ultracompact H II region 
  
  II H  	-    
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nâhiye-ye H II-ye ultar hampak 
 
Fr.: région  H II ultracompacte    

A very young   H II  region fully  embedded in its natal molecular cloud. Ultracompact H II  regions are 
distinguished from classical H II regions by their small sizes (diameter O 0.1 pc), high densities (Ne O 105 
cm-3), and high emission measures (EM O 107 pc cm-6). Their typical ionized gas content is about 10-2 
solar masses, in contrast to classical H II regions with a mass of about 105 solar masses. Due to very 
important extinction, ultracompact H II  regions are not accessible to visible wavelengths. 

  ultra-;    compact;   H II region. 

ultraluminous infrared galaxy (ULIRG) 
  ,^4_% 		   	-    
kahkešân-e forusorx-e ultar-tâbân 
 
Fr.: galaxie ultralumineuse  en infrarouge    

A galaxy that emits more than 90% of its energy in the infrared (8-1000 µm) and whose infrared 
lumninosity exceeds 1012 solar luminosities.  luminous infrared galaxy (LIRG). Quasars can also have 
such high or even higher bolometric luminosities. However LIRGs and ULIRGs  emit the bulk of their 
energy in the infrared. Most of ULIRGs  are found in merging and interacting galaxy systems. It is thought 
that their luminosity results from galactic collisions,  which increase the rate of star formation. 

  ultra-;    luminous;   infrared;    galaxy. 

ultrarelativistic 
  	-    
ultar-bazânigimand 
 
Fr.: ultrarelativiste    

Having velocities nearly equal to the velocity of light. 

  ultra- +    relativistic 

ultrarelativistic gas 
    	-    
gâz-e ultar-bazânigimand 
 
Fr.: gaz ultrarelativiste    

A gas composed of ultrarelativistic particles. 

  ultrarelativistic;     gas. 

ultrashort-period Cepheid 
  '       	--	    
Kefeid-e ultar-kutâh-dowré 
 
Fr.: Céphéide à très courte période    

A Cepheid star of spectral type A-F with regular pulsation period of 1-3 hours and with small variations in 
amplitude. This group is also known as 
 Scuti stars. 

  ultra-;    short;   period;    Cepheid. 
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ultrasonics 
  	-1 	-    
ultar-sedâyik 
 
Fr.: physique des ultra-sons    

The branch of physics dealing with elastic waves of frequencies above 20 kHz to 1010 kHz propagated in 
solids, liquids, and gases. 

  ultra-;  sonic from L. sonus  sound +   -ics. 

ultrasound 
  	-1 	-    
ultar-sedâ 
 
Fr.: ultra-son    

Sound with a frequency lying above the audion frequency range, usually taken to be about 20 kHz. 

  ultra- +    sound. 

ultraviolet (UV) 
  	  	-    
farâ-banafš, ultar-banafš 
 
Fr.: ultraviolet    

The part of the electromagnetic radiation beyond the violet end of the visible spectrum with wavelengths 
approximately in the range 50 Å to 4,000 Å.   extreme ultraviolet;    far ultraviolet. 

  ultra-;    violet. 

ultraviolet astronomy 
  	  	 ~ 	-    
axtaršenâsi-ye farâ-banafš, ~ ultar-banafš 
 
Fr.: astronomie ultraviolette    

The study of astronomical objects in the ultraviolet portions of the electromagnetic spectrum, in the 
waveband 3000 Å to about 10 Å. At these wavelengths, the atmosphere prevents ultraviolet radiation from 
reaching the Earth surface. Therefore ground-based observatories cannot observe in the ultraviolet. Only 
with the advent of space-based telescopes has this area of astronomy become available for research. 

  ultraviolet;    astronomy. 

ultraviolet star 
  	   	 ~  	-    
setâre-ye farâbanafš, ~ ultar-banafš 
 
Fr.: étoile ultraviolette    

A star, such as O types or hot central stars of planetary nebulae, which radiates essentially in the 
ultraviolet part of the electromagnetic spectrum. 

  ultraviolet;    star. 
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umbra 
      
sâyé (#) 
 
Fr.:ombre    

Optics: A dark area, especially the blackest part of a shadow from which all light is cut off.   penumbra.  
Sun: The central darkest part of a sunspot, which is also the coolest part (~ 4,200 K). 

Fom L. umbra "shade, shadow." 

Sâyé "shadow," from Mid.Pers. sâyak "shadow;" Av. a-saya- "throwing no shadow;" Skt. chya- 
"shadow;" Gk. skia "shade;" Rus. sijat' "to shine;" M.H.G.  schinen, O.H.G. skinan, Ger. Schein "glow, 
shine;" PIE base *skai- "bright." 

Umbriel 
  	    
Umbriel (#) 
 
Fr.: Umbriel    

The thirteenth of Uranus's known satellites and the third largest. It has a diameter of 1170 km and orbits 
Uranus every 4.144 days at a mean distance of about 265,980 km. Umbriel is very dark, with an albedo of 
0.18. It has a heavily cratered surface. Umbriel was discovered by William Lassell (1799-1880) in 1851. 

Umbriel named for an evil spirit  in Alexander Pope's (1688-1744) poem The Rape of the Lock. Moreover, 
Umbriel derives from L.    umbra "shadow," which fits  the satellite's appearance. 

un- 
  -    
nâ- (#) 
 
Fr.: in-,  non-    

A prefix meaning "not." 

M.E., O.E. un- (cf. O.Fris., O.H.G.,  Ger. un-, Goth. un-, Du. on-), cognate with Pers. nâ-, as below. 

Nâ- "not," variants na "no, not," ma- "not"  (prohitive);  Mid.Pers. nê, ma "no, not;" O.Pers. naiy, nai "not;" 
Av. nôit, na "not;" cf. Skt. ná "not;"  L. ne-, in-, un-; Gk.  ni; Lith.  nè; O.C.S. ne "not;" E. un-, as above; 
PIE *ne-. 

unaided eye 
       	 ~  	    
cašm-e biyâvar, ~ berehné 
 
Fr.: œil nu    

The eye unassisted by an optical instrument, except for eyeglasses. Same as  naked eye. 

  un- + aided, from aid, M.E.  ayde, from O.Fr. aidier, from  L. adjutare, frequentative of adjuvare  "to 
give help to," from    ad- "to" + juvare  "to help;"   eye. 

Cašm eye; biyâvar "without  help," from  bi- "without"  + yâvar, variant  yâr "helper; companion" 
(Mid.Pers. hayyâr "helper," hayyârêh "help, aid, assistance," Proto-Iranian *adyva-bara-, cf. Av. aid	 - 
"helpful, useful); berehné  naked. 
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unbiased 
  G	G     
bi-varak 
 
Fr.: non biaisé    

Not biased or prejudiced.  
Statistics: With an expected value that is equal to the parameter being estimated. 

  un- +   biased. 

Bi- "without"  + varak   bias. 

unbiased estimator 
  		  G	G     
barâvar-e bi-varak 
 
Fr.: estimateur non biaisé    

A sample statistics when the mean of the sampling distribution of that statistic can be shown to be equal to 
the parameter being estimated. 

  unbiased;   estimator. 

unbiased sample 
    G	G     
nemungân-e a bi-varak 
 
Fr.: échantillon  non biaisé    

A sample in which every individual  element in the population has an equal chance of being selected. 

  unbiased;   sample. 

unblanketed model 
        
model-e nâpatumand 
 
Fr.: modèle non blanketé    

A stellar atmosphere model which ignores metals and their physical effects.  line-blanketed model;  
line blanketing. 

  un-;   blanketed model. 

unbound charge 
  	      
bâr-e nâbandidé 
 
Fr.: charge non liée    

Same as  free charge. 

  un-;   bound charge. 

unbound cluster 
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      
xuše-ye nâbandidé 
 
Fr.: amas non lié    

A cluster of objects, such as stars or galaxies, in which the members are not tied together gravitationally. 
In such a cluster the members scatter through space following different directions.  bound cluster. 

  un-;   bound cluster. 

unbound system 
  	+      
râžân-e nâbandidé 
 
Fr.: système non lié    

An association of bodies which are not gravitationally tied together. 

  un-;   bound system. 

unbounded function 
  	   	    
karyâ-ye bikarân 
 
Fr.: fonction  non bornée    

The function y = f(x) in  a given range of the argument x if there is no number M such that for all values of 
x in the range under consideration the inequality | f(x) |  M will be fulfilled.    bounded function. 

  un-;   bounded function. 

uncertainty 
      
nâtâšigi (#) 
 
Fr.: incertitude    

The state of being uncertain; unpredictability; indeterminacy.   uncertainty principle. 

  un- +   certainty. 

uncertainty principle 
  G3GJ      
parvaz-e nâtâštigi 
 
Fr.: principe  d'incertitude    

A quantum mechanical principle due to Werner Heisenberg which states that the position and momentum 
of a particle cannot be determined simultaneously with any arbitrary accuracy. These quantities can be 
determined only with accuracies limited by the relation Ux.Up O (1/2)G, where Ux is the error in the 
determination of the position and Up is the error in the momentum. A similar relation holds for the energy 
of a particle and the time, UE.Ut O (1/2)G. Same as  Heisenberg uncertainty principle. 

  uncertainty;   principle. 

unda 
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  -    
šen-tal 
 
Fr.:    

A dune on a planetary surface, used in plural form undae. 

From L. unda "wave," cognate with   water. 

Šen-tal, from šen "sand" + tal "hill,  heap." 

under- 
  -    
 
Fr.: sous-, faible    

A prefixal use of under, as to indicate place or situation below or beneath. Contrary to  over-. 

M.E., from O.E. (cf.  O.H.G. untar, Ger. unter, Goth. undar), from  PIE *ndhero- "lower"  cf. Av.  a
ara- 
(adj.), a
airi-  (prep.) "below;"  Mid.Pers. êr "below,  down; low, under," adar  "low,"  azêr "below, under" 
(Mod.Pers. zir "below, down");  Skt. ádhara- "lower;"  O.E. under "under, among"). 

Kam- "little,  few; deficient, wanting;  scarce" (Mid.Pers. kam "little, small, few,"  O.Pers./Av. kamna- 
"small, few"). 

underabundance 
  	        
kamfarâvâni 
 
Fr.: sous-abondance    

The abundance of a chemical element being lower than a reference value, in particular compared to that of 
the Sun. 

  under-;   abundance. 

underdamping 
  	          
kam-mirâyi 
 
Fr.: amortissement faible    

The behavior of a damped system when the amount of dampling is weak so that the system oscillates with 
the amplitude gradually decreasing to zero.  overdamping. 

  under-;   damping. 

underestimate 
  ()  -	    	) *) -	  	    
1) kam-baravardan; 2) kam-baravard 
 
Fr.: 1) sous-estimer; 2) sous-estimation    

1) To estimate at too low a value, rate, or the like.  
2) An estimate that is too low.   overestimate. 
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 under-;  estimate (v.) 

undersampling 
  	      
kam-nemunângiri 
 
Fr.: sous-échantillonage    

The circumstance in which there are not enough pixels in a star's image. The number of pixels that make 
up a star's image is determined by the relationship between the telescope focal length, the physical size of 
the pixels, and the size of the star's image. With an undersampled image it is not possible to obtain 
accurate estimates of the star's image size or its position. Undersampling occurs when the atmospheric 
seeing conditions are exceptionally good and the pixel size not small enough. 

 under-;  sampling. 

undifferentiated meteorite 
    -	    
šahâbsang-e nâdegarsânidé 
 
Fr.: météorite indifférenciée    

A type of meteorite in which the constituting materials (stone, glass, metal) are mixed together in a 
disorderly mass, in contrast to  differentiated meteorites. 

 un-;   differentiated meteorite. 

undulation 
      
mowješ 
 
Fr.: ondulation    

A wave; the motion of waves.  
A wavelike motion in any medium. 

From L.L. undulatus "wavy, undulated," from undula "wavelet," diminutive of L. unda "wave." 

Mowješ, verbal noun of mowjidan "to undulate," from mowj wave. 

uniaxial crystal 
  	      
bolur-e tak-âsé 
 
Fr.: cristal uniaxe    

Crystal with double refraction possessing only one  optic axis. 

From uni- a combining form meaning "one," from L. uni-, from unus one; axial adj. from  axis;  
crystal. 

Bolur crystal; tak-âsé "uniaxial." 

unidentified flying object (UFO) 
  	  	  -   -  -    
barâxt-e parande-ye nâ-idânidé, padide-ye havâ-fazâyi-ye nâ-idânidé 
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Fr.: Objet Volant  Non Identifié (OVNI)    

Any flying  object or phenomenon that cannot be identified by the observer. 

  un-;   identified;    fly; M.E.  flien; O.E. fleogan (cf. O.H.G. fliogan,  O.N. flügja,  M.Du. vlieghen, 
Ger. fliegen);   object. 

unidentified line 
  
  -    
xatt-e nâ-idânidé 
 
Fr.: raie  non identifiée    

A spectral line whose origin is not clearly established.   line identification. 

  un-;   identify (n.);    line. 

uniform 
         
yekdis, yeknavâxt 
 
Fr.: uniforme    

Without variations; identical,  always the same in quality, degree, character, or manner. 

From Fr., from L. uniformis,  from uni-  combining form of  unus one +   form. 

Yekdis, from yek one + dis  form; yeknavâxt, literally  "with  one rhythm," from yek  one + navâxt 
"rhythm," from  navâxtan, navâzidan "to play an instrument; to gratify,"  navâ music, song, melody" 
(Mid.Pers. nw'c "to treat kindly,  honour," niwag "music, melody;"  Proto-Iranian *ni-uac-,  from ni-  (cf. 
O.Pers. preposition and verbal prefix ni "down;" Av.  n "down, in ,into;" Skt. ni "down," nitaram 
"downward;" Gk.  neiothen "from below;"  E. nether; O.E. niþera, neoþera "down, downwards, below, 
beneath," from P.Gmc. *nitheraz; O.S. nithar; O.N.  niðr; O.Fris. nither;  Du. neder; Ger. nieder; PIE *ni- 
"down, below") +  *uac- "to speak, treat kindly"). 

uniform circular motion 
     	   ~ ~     
jonbeš-e dâyereyi-ye yekdis, ~ ~ yeknavâxt 
 
Fr.: mouvement circulaire uniforme    

The motion of an object around a fixed point at a constant angular speed, and at constant radius. 

  uniform; circular  adj. of    circle;   motion. 

uniform field 
     ~      
meydân-e yekdis, ~ yeknavâxt 
 
Fr.: champ uniforme    

A field that at a given instant has the same value at all points within a specified region of interest. 

  uniform; field. 
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uniform motion 
      ~      
jonbeš-e yekdis, ~ yeknavâxt 
 
Fr.: mouvement uniforme    

Motion at a constant  velocity.  The state of rest is a special case of uniform motion.  accelerated 
motion;   inertial  motion. 

  uniform; motion. 

unify (v.) 
       
yegânestan (#), yegânidan (#) 
 
Fr.: unifier    

To make or become a single unit or entity.  grand unified  theory 

M.Fr. unifier,  from L.L.  unificare "to  make one," from L. uni-   one + facere "to make" (cf. Fr. faire, Sp. 
hacer), from PIE base *dhe- "to put, to do" (cognate with Mod.Pers. dâdan "to give;"  O.Pers./Av. d- "to 
give, grant, yield," daditi "he gives; puts;" Skt. dadáti "puts, places;" Hitt.  dai- "to place;"  Gk. tithenai 
"to put, set, place;" Lith. deti "to  put;" Czech diti, Pol. dziac', Rus. det' "to hide," delat'  "to do;" O.H.G. 
tuon, Ger. tun, O.E. don "to do"). 

Yegânestan, yegânidan "to make one," infinitive from yek  one. 

union 
      
yekâyand 
 
Fr.: union    

General: The act of uniting two or more things.  
A number of persons, organizations, states, etc., joined or associated together for some common purpose, 
e.g.  International  Astronomical  Union (IAU).  
Math.: A set containing all the elements of two or more sets being combined. It is represented by ∪. 

M.E. from O.Fr. union  from L.L.  unionem (nominative unio) "oneness, unity," from unus  one, cognate 
with Pers. yek, as below. 

Yekâyand, literally "coming together," from  yek one + âyand, from âmadan "to come, to occur, to 
become" (Mid.Pers. âmatan; O.Pers. gam- "to come; to go," Av. gam- "to come; to go," jamaiti "goes;" 
Proto-Iranian *gmatani; Skt. gamati "goes;" Gk. bainein "to go, walk,  step;" L. venire "to come;" 
Tocharian A käm- "to come;" O.H.G. queman "to come;" E. come; PIE root *gwem- "to go, come"). 

unique 
      
yektâ (#) 
 
Fr.: unique    

Existing as the only one or as the sole example.  
Limited to a single outcome or result.   uniqueness theorem. 

From Fr. unique, from L. unicus "single, sole," from  unus  one. 
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Yektâ "unique," from yek  one + tâ "fold, plait,  ply; piece, part" (Mid.Pers. tâg "piece, part"). 

uniqueness 
      
yektâyi (#) 
 
Fr.: unicité    

The state or condition of being   unique. 

Noun from   unique. 

uniqueness theorem 
  	       
farbin-e yektâyi 
 
Fr.: théorème d'unicité    

Physics: A potential that satisfies both Poisson's equation and the boundary conditions pertinent to a 
particular field is the only possible potential.  
Math.: If two  continuous functions '(t)  and %(t) have one and the same Laplace transforl F(p), then these 
functions are identically equal. 

  uniqueness;  theorem. 

unit 
       
yekâ (#), yekân (#) 
 
Fr.: unité    

A quantity or dimension adopted as a standard of measurement.  
Math.: The lowest positive natural number.  
The first digit to the left  of the decimal point in decimal notation, representing a whole number less than 
ten.  
An element in a ring that has a multiplicative inverse. 

Back formation from    unity. 

Yekâ, yekân, from yek one. 

unit vector 
  		      
bordâr-e yekâ 
 
Fr.: vecteur unité    

A vector of length 1, also called a direction vector. 

  unit;   vector. 

unitary 
       
yekâyi, yekâni 
 
Fr.: unitaire    

1520
Of or pertaining to a unit or units; having the indivisible  character of a unit.  
Math.: An operator U satisfying the relations: U+ U = 1, U U+ = 1, where U+ is the adjoint. 

From   unit + -ary. 

Yekâyi, yekâni, from yekâ, yekân unit. 

unitary group 
  	    ~     
goruh-e yekâyi, ~ yekâni 
 
Fr.: groupe unitaire    

The set of n × n unitary matrices (  unitary matrix). 

  unitary;    group. 

unitary matrix 
  	      ~     
mâtris-e yekâyi, ~ yekâni 
 
Fr.: matrice unitaire    

A square matrix whose inverse equals its adjoint. 

  unitary;    matrix. 

unitary transformation 
  	   ~     
tarâdis-e yekâyi, ~ yekâni 
 
Fr.: transformation  unitaire    

A transformation whose reciprocal is equal to its Hermitian conjugate. 

  unitary;    transformation. 

unite (v.) 
       
âyekidan, ham-yekidan 
 
Fr.: unir    

To join, combine, or incorporate so as to form a single whole or unit. 

M.E. uniten, from L.  unitus, p.p. of unire "to unite,"  from unus  one. 

Âyekidan, from â- nunace/strengthening prefix + yek one + -idan infinitive   suffix; ham-yekidan, from 
ham- "together,"   syn-, + yekidan. 

united 
       
âyekidé, ham-yekidé 
 
Fr.: uni    
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Formed by or resulting from the union of two or more persons or things. 

P.p. of   unite (v.). 

unity 
      
yeki (#) 
 
Fr.: unité    

The state or condition of being one.  
Math.: One. 

M.E. unite, from O.Fr., from  L. unitatem "oneness, sameness, agreement," from unus one. 

Yeki, noun from yek one. 

universal 
  ()  	     ) *)     
1) hame-gstar (#), jahâni (#); 2) gitiyâné (#) 
 
Fr.: universal    

1) Of, pertaining to, or characteristic of all or the whole; relating  to, affecting, or including everyone in a 
group or situation. Related concepts:  general = harvin (	),   total = hamâk (),  all = hamé 
(), public  = hamegân().  
2) Of or pertaining to the Universe, all nature, or all existing things. 

1) Hame-gostar, fromp hamé "all" (variant hami "all  the time, always;" Mid.Pers. hamâg "all,"  hamê "all 
the time, always;" Av. hama- "any;"  cf. Skt. sama-"any, every, whichever;" Gk. amo-then "whichever;" 
Goth. sums "any;" O.N. sumr "any;" O.E. sum "some;" E. some) + gostar present stem of gostardan "to 
expand; to spread; to diffuse" (Mid.Pers. wistardan "to extend; to spread;" Proto-Iranian *ui.star-;  Av. vi- 
"apart, away from, out" (O.Pers. viy- "apart, away;" cf. Skt. vi- "apart, asunder, away, out;" L. vitare  "to 
avoid, turn aside") + Av. star- "to  spread," starati "spreads;" cf. Skt. star- "to spread out, extend, strew," 
strnati "spreads;" Gk. stornumi "I  spread out," strotos "spread, laid out;" L. sternere "to spread;" Ger. 
Strahlung "radiation," from  strahlen "to radiate," from  Strahl "ray;" from  M.H.G.  strle; from O.H.G. 
strla "arrow," stripe; PIE base *ster- "to spread").  
Jahâni "world-wide,  global," from  jahân  world.  
Gitiyâné pertainig to giti   universe. 

universal gas constant 
    	      
pâyâ-ye hame-gostar-e gâzhâ 
 
Fr.: constante universelle des gaz    

Same as  gas constant. 

  universal;   gas;   constant. 

Universal Time (UT) 
        
zamân-e jahâni 
 
Fr.: temps universel    

1522
A measure of time that conforms, within a close approximation, to the mean diurnal motion of the Sun and 
serves as the basis off all civil timekeeping. The local civil time for  a position on the Greenwich meridian. 

  universal;   time. 

Universal Time Coordinated 
      	    
zamân-e jahâni-ye hamrâyânidé 
 
Fr.: temps universel coordonné    

Sale as  Coordinated Universal Time (UTC). 

  Coordinated Universal Time (UTC). 

universe 
  ()  )    *)  	        
1) giti (#); 2) hame-gostard 
 
Fr.: univers    

1) The totality of all  matter and energy that exists in the vastness of cosmos whether known to human 
beings or not. Related concepts:  world = jahân (),  cosmos = keyhân (),  multiverse = 
gitigân ().  
2) Math.: A set made of subsets that contains all the elements relevant to a particular discussion or 
problem.  
Statistics: The entire population under study. 

M.E., from O.Fr. univers, from  L. universum "the universe," noun use of neuter of adj. universus "all 
together," literally "turned  into one," from unus  one + versus, p.p. of vertere "to turn," akin to Pers. gar-
, gardidan "to turn, to change" (Mid.Pers. vartitan;  Av. vart- "to turn, revolve;"  cf. Skt. vrt-  "to turn, 
roll," vartate  "it turns round, rolls;"  L. vertere "to turn;"  O.H.G. werden "to become;" PIE base *wer- "to 
turn, bend"). 

Giti "world,  material world,  time," variants jahân, keyhân, geyhân "world;" Mid.Pers. gêhân "world," 
gêtig "the material world; wordly,"  Manichean Mid.Pers. gyh "world,"  gyh'n "worlds;"  Av.  ga- "being, 
world, matter, mankind," gaya- "life,  manner of living",  root gay- "to  live" (present tense jiva-), O.Pers. 
gai- "live-stock," cognate with Skt. jv- "to live," jva- "alive, living;" Gk. bios "life,"  L. vivus "living, 
alive," vita "life;"   PIE base *gwei- "to live" (cf. O.E. cwic "alive;"  O.C.S. zivo "to live;"  Lith.  gyvas 
"living,  alive;" O.Ir.  bethu "life,"  bith "age;" Welsh byd "world").  The Pers. words zistan "to live," zendé 
"alive," zendegi "life,"  and jân "vital  spirit, soul; mind"  belong to this family. 

unpolarized light 
  	  
    
nur-e nâqotbidé 
 
Fr.: lumière non polarisée    

A light whose electric vector of vibration  is randomly oriented. 

  un-;   polarized light. 

unreddened star 
  	   	    
setâre-ye nâsorxidé 
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Fr.: étoile non rougie    

A star whose light is not affected by interstellar absorption.  reddening 

 un-;   reddened star. 

unresolved source 
        
xan-e nâvâgošudé 
 
Fr.: source non résolue    

A source of radiation whose angular size is too small for details of its structure to be revealed. 

 un-;   resolve (v.);  star. 

unsharp image 
  1	      
tasvir-e nâtig 
 
Fr.: image floue    

An image in which finer details are not visible.  blurred image 

 un-;   sharp image. 

unsharp masking 
        
mâskzad-e nâtig 
 
Fr.: masque floue    

A process for amplifying fine details in a registered image. Generally speaking, the process consists of 
creating a mask which contains larger scale features of the image and then subtracting the mask from the 
initial image. 

 un-;   sharp;  masking. 

unstable equilirium 
  	  	    
tarâzmandi-ye nâpâydâr 
 
Fr.: équilibre instable    

An equilibrium state of a system in which if a small perturbation away from equilibrium is applied, the 
system will move farther away from equilibrium state. For example, mechanical equilibrium in which the 
potential energy is a maximum, as a sphere placed on top of a hill. Mathematically, if the second 
derivative of the energy with respect to the coordinate of interest is negative, the system is in an unstable 
equilibrium.  stable equilibrium. 

 un-;   stable;  equilibrium. 

Unukalhai 
  ]MLhZ    
Onoqelhayyé (#) 
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Fr.: Unukalhai    
The brightest star as well as the Alpha star of  Serpens, thus also known as  Serpentis. It is a third 
magnitude (V = 2.65) an orange giant of spectral type K2 with a radius 15 times as large as that of the Sun 
and a surface temperature of 4300 kelvins. It is approximately 73.2 light years from Earth. Unukalhai is in 
fact a triple star system. The second star (/ Serpentis B) is 58 arcseconds from the primary and has a 
magnitude of 11.8. The third star (/ Serpentis C), 13th magnitude, lies 2.3 arcminutes from A. Other 
designations: Cor Serpentis, HR 5854, HD 140573. 
From Ar. 'unuq al-hayyah (
) "Neck of the Snake," from 'unuq "neck" + al-hayyah "snake." 
upper 
   	    
bâlâ (#), zabarin (#) 
 
Fr.: supérieur    
Higher, as in place, position, pitch, or in a scale. 
Upper, from up; M.E.; O.E. up, uppe,  hyper-. 
Bâlâ "up, above, high, elevated, height" (related to boland "high," borz "height, magnitude" (it occurs also 
in the name of the mountain chain Alborz), Lori dialect berg "hill, mountain;" Mid.Pers. buland "high;" 
O.Pers. baršan- "height;" Av. barz- "high, mount," barezan- "height;" cf. Skt. bhrant- "high;" L. fortis 
"strong" (Fr. & E. force); O.E. burg, burh "castle, fortified place," from P.Gmc. *burgs "fortress;" Ger. 
Burg "castle," Goth. baurgs "city," E. burg, borough, Fr. bourgeois, bourgeoisie, faubourg); PIE base 
*bhergh- "high); zabarin superior. 
upper culmination 
    	    
bâlest-e zabarin 
 
Fr.: culmination supérieure    
Same as  superior culmination. 
 upper;  culmination. 
upper level 
  	   ~ 	    
tarâz-e bâlâ (#), ~ zabarin (#) 
 
Fr.: niveau supérieur    
In atomic phyics, an initial energy state in an emission transition. 
 upper;  level. 
upper limit 
  EF  ~ 	    
hadd-e bâlâ (#), ~ zabarin (#) 
 
Fr.: limite supérieure    
Of an integral operator, the point at which the integration ends. 
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 upper;  limit. 

upper mass cut-off 
  	    	 ~ 	  ~    
bore-ye bâlâyi-ye jerm, ~ zabarin-e ~ 
 
Fr.: coupure aux masses élevées    

Same as  upper mass limit. 

 upper;  mass;  cut-off. 

upper mass limit 
  
    	 ~ 	  ~    
hadd-e bâlâyi-ye jerm, ~ zabarin-e ~ 
 
Fr.: limite supérieure de masses    

The highest mass range admitted in a star formation model. The high mass end of the  initial mass 
function. 

 upper;  mass;  limit. 

upper transit 
  	  	    
gozar-e zabarin (#) 
 
Fr.: passage supérieur    

The movement of a celestial body across a celestial meridian's upper branch. Same as  upper 
culmination. 

 upper;  transit. 

uranium 
  	    
urâniom (#) 
 
Fr.: uranium    

A radioactive metallic chemical element; symbol U. Atomic number 92; atomic weight 238.0289; melting 
point 1,132°C; boiling point 3,818°C; specific gravity 19.1 at 25°C. A radioactive element with 14 known 
isotopes of which 238U is the most abundant in nature. This isotope (half-life 4.5 billion years) is 138 times 
more abundant than 235U (half-life 710 million years). The metal was first isolated by the French chemist 
Eugène-Melchior Peligot in 1841. 

From the name of the planet  Uranus. The German chemist Martin-Heinrich Klaproth discovered the 
element in 1789, following the German/English astronomer William Hershel's discovery of the planet in 
1781. 

Uranus 
  	    
Urânus (#) 
 
Fr.: Uranus    
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The seventh planet from the Sun and the third largest, discovered by William Herschel in 1781. It has a 
diameter about 51,100 km, four times that of the Earth, and a mass 14.5 times Earth's mass. Uranus orbits 
the Sun at a distance over 19 times the Earth-Sun distance. Although it takes about 84 years for Uranus to 
make a revolution, it completes a fast rotation in only 17 and a half hours. Unlike the other planets, its axis 
of rotation lies mostly in the plane of the Solar System. Uranus is internally less active than the other giant 
planets, which added to its larger distance from the Sun, makes it colder. It has a dense atmosphere made 
of mostly molecular hydrogen (83 percent) and helium (15 percent), with two percent methane and traces 
of acetylene and other hydrocarbons. The planet's greenish-blue color is due to light scattering as in 
Earth's sky and the absorption of red light by its small amount of atmospheric methane. Uranus has a ring 
system and 27 known satellites. 

L. Uranus, from Gk.  Ouranos "heaven." In Gk. mythology he was the the primeval sky god, and 
responsible for both the sunshine and the rain. He was the son and husband of Gaia, the goddess of the 
Earth and the father of Titans. 

Urca process 
  	 	  	    
farâravand-e Urkâ 
 
Fr.: processus Urca    

A cycle of nuclear reactions, primarily among the iron group of elements, accompanied by a high rate of 
neutrino formation. Neutrinos carry away energy quickly leading to the cooling  of the stellar core and a 
dramatic drop in the pressure. Due to this process in pre-supernova stars, the core becomes unable to 
support the weight of the overlying layers. These layers collapse onto the core and subsequently rebound 
and escape in the supernova explosion. 

Named for the de Urca Casino in Rio de Janeiro, by George Gamow and Mario Schönberg, who first 
studied this process. Gamow is reported to have pointed to the similarity between the disappearance of 
money in the crowded gambling rooms of the Casino and the disappearance of electron energy into 
invisible neutrinos;   process. 

Ursa Major 
  	   	    
Xers-e Bozorg (#) 
 
Fr.: Grande Ourse    

The Great Bear. An extensive and prominent constellation in the region of the north celestial pole, at 
approximately 10h 40m right ascension, +56° declination. The seven brightest stars of Ursa Major are 
known as the  Big Dipper.  The region contains the planetary  Owl  Nebula and the spiral galaxies M81 
and M82. Abbreviation: UMa,  Genitive: Ursae Majoris. 

Ursa,from L. ursus "bear," cognate with Pers. xers, as below; Major irregular comparative adj. of magnus 
"large, great," cognate with Pers. meh "great, large" (Mid.Pers. meh, mas; Av. maz-, masan-, mazant- 
"great, important," mazan- "greatness, majesty," mazišta- "greatest;" cf. Skt. mah-, mahant-; Gk. megas; 
PIE *meg- "great").  
 
In Gk. mythology, Zeus falls in  love with the nymph Callisto,  and they have a son named Arcus. To hide 
Callisto from the wrath of his wife,  Hera, Zeus changed her into a bear. Later on, when Arcus saw the bear 
Callisto, drew his bow and prepared to shoot her. To prevent Arcus from killing his mother, Zeus placed 
them together in the sky as the Big Bear and the Little Bear. 

Xers "bear," dialectal Tabari aš; Mid.Pers. xirs, Av. arša- "bear;" cf.  Skt. rksa- "bear;" Gk. arktos; L. 
ursus; PIE base *rtko- "bear;" bozorg "large, magnificient, great;" Mid.Pers. vazurg "great, big, high, 
lofty;"  O.Pers. vazarka- "great;" Av. vazra- "club, mace" (Mod.Pers. gorz "mace"); cf. Skt. vájra- 
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"(Indra's) thunderbolt," vaja- "strength, speed;" L. vigere "be lively,  thrive,"  velox "fast, lively,"  vegere "to 
enliven," vigil  "watchful,  awake;" P.Gmc. *waken (Du. waken; O.H.G. wahhen; Ger. wachen "to be 
awake;" E. wake); PIE base *weg- "to be strong, be lively." 

Ursa Major cluster 
    	  	    
xuše-ye Xers-e Bozorg (#) 
 
Fr.: amas de la Grande Ourse    

A moving star cluster containing over 100 stars that are scattered over an area of sky more than 1000 
minutes of arc in diameter. The five brightest stars of the  Big Dipper  as well as   Sirius belong to this 
cluster. 

  Ursa Major;    cluster. 

Ursa Minor 
  	       
Xers-e Kucak (#) 
 
Fr.: Petite Ourse    

The Lesser Bear. A constellation situated in the northern hemisphere, at about 15h right ascension, +79° 
declination. Its two brightest stars, both of 2nd magnitude, are  Polaris, the present pole star, and  
Kochab. Abbreviation: UMi,  Genitive: Ursae Minoris. 

Ursa,from L. ursus "bear," cognate with Pers. xers, as below; Minor "smaller, less," from minus related to 
L. minuere "make small;" cf. Gk.  meion "less," minuthein "to lessen;" Skt. miyate "diminishes, declines;" 
O.E. minsian "to diminish;"  PIE base *mei- "small." 

Xers "bear," dialectal Tabari aš; Mid.Pers. xirs, Av. arša- "bear;" cf.  Skt. rksa- "bear;" Gk. arktos; L. 
ursus; PIE base *rtko- "bear;" kucak "small;" Mid.Pers. kucak "small,"  related to kutâh "short, small, 
little,"  kudak "child, infant,"  kutulé  dwarf; Mid.Pers. kôtâh "low,"  kôtak "small,  young; baby;" Av. 
kutaka- "little,  small." 

Ursa Minor system 
  	+  	      
râžmân-e Xers-e Kucak 
 
Fr.: galaxie naine d'Ursa  Minor    

A dwarf spheroidal galaxy of faint  luminosity that is a member of the Local Group. 

  Ursa Minor;    system. 

user 
  		    
kârbar (#) 
 
Fr.: utilisateur    

A person who uses or exploits something, such as a computer. 

From use; M.E. usen from O.Fr. user "to use, employ," from V.L.  *usare "to use," from L.  uti "to use." 

Kârbar "user," from  bé kâr bardan "to use." 
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users committee 
       		    
komite-ye kârbarân 
 
Fr.: comité des utilisateurs    

A committee whose members represent the astronomers who use the facilities of an observatory and 
which is intended to improve the interaction between the observatory and the users. 

  user; committee, M.E., from O.Fr. commettre "to commit,"  from L. committere "to bring  together," 
from   com- + mittere "to  put, send." 

Komité, loan from Fr.; kârbarân  plural of kârbar   user. 

Utopia Planitia 
     ~     
dašt-e nâkojâ, ~ nâkojâ âbâd 
 
Fr.: Utopia  Planitia    

A   plain  in the northern hemisphere of Mars that was chosen as the landing site of the Viking II space 
probe on September 3, 1976. 

Mod.L. Utopia,  literally  "nowhere," coined by Thomas More (1516), from Gk.  ou "not" + topos "place;" 
planitia, from  planus  plain. 

Dašt  plain; nâkojâ "nowhere,"  from nâ-  un- + kojâ  "where?; a place;" Mid.Pers. kugiyâg, from k	 
"where; that; than" + giyâk "place" (O.Pers. -vahana- "place, village;" Av. vah- "to  dwell, stay," vanhaiti 
"he dwells, stays;" Skt. vásati "he dwells;" Gk. aesa (nukta) "to pass (the night);" Ossetic wat "room; bed; 
place;" Tokharian B wäs- "to stay, wait;" PIE  base ues- "to stay, live, spend the night"); nâkojâ âbâd 
literally "city  of nowhere, habitation of  nowhere," from nâkojâ, as explained, + âbâd "city; habitation; 
cultivated" (Mid.Pers. âpât, âpâtân "cultivated,  inhabitated;" Proto-Iranian *-pta- "protected," from 
prefix  + p- "to protect, guard" (Mod.Pers. pâyidan),  observe (v.). 

uvby system 
  	+  ybvu    
râžmân-e uvby 
 
Fr.: système photométrique uvby    

A four-color  stellar magnitude system devised by B. Strömgren. It is based on measurements in the 
ultraviolet (3500 Å),  violet (4100 Å),  blue (4670 Å), and yellow (5470 Å)  regions of the spectrum. The 
filters bandwidths are 340, 200, 160, and 240 Å respectively. Also known as Strömgren four-color 
photometry. 

u, v, b, and y referring to ultraviolet, violet, blue, and yellow  respectively;   system. 

UX Ori  star 
  	   XU 		    
setâre-ye UX Šekârgar 
 
Fr.: étoile UX  Ori    

A star that shows large irregular brightness variations and belongs to the Herbig Ae/Be family, i.e. pre-
main sequence stars of intermediate mass. Typically a decrease of 2-3 magnitudes in the visible occurs for 
a few days to a couple of weeks. Current theories explain this behavior as being an obscuration of the 
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central star by orbiting dust clouds, as well as contribution to the total luminosity by unsteady accretion 
onto the central star. Also called UXOr. 

U and X letters of alphabet, Ori  Orion;    star. 

vacuum 
  ST7    
xala' (#) 
 
Fr.: vide    

1) A space completely empty of matter but not achievable in practice on Earth.  
2) A state of lowest energy in a  quantum field  theory. 

L. vacuum "an empty space, void," noun use of neuter of vacuus "empty," related to vacare "to be empty." 

Xala' loan from Ar. 

vacuum energy 
  	+  ST7    
kâruž-e xala' 
 
Fr.: énergie du vide    

The lowest, but finite, energy that exists in space even when devoid of matter. 

  vacuum;   energy. 

vacuum polarization 
  
     ST7    
qotbeš-e xala' 
 
Fr.: polarisation  du vide    

A quantum field theory a process in which an electromagnetic field gives rise to virtual electron-positron 
pairs that in turn exert electromagnetic fields of their own, in a manner similar to classical dielectric 
polarization. 

  vacuum;   polarization. 

valence 
  	    
arzâyi 
 
Fr.: valence    

A measure of the number of chemical bonds formed by the atoms of a given element. It represents the 
relative ability of  an atom of an element to combine with other atoms. Also valency. 

M.E., from O.Fr., from  L valentia "strength, worth,"  from valentem (nominative valens), pr.p. of valere 
"to be strong." 

Arzâyi, noun from arzâ, agent noun/adj. from arzidan "to be worth,"  arzân "worthy; of  small value, 
cheap," arj "esteem, honour, price, worth" (Mid.Pers. arz "value, worth,"  arzidan "be worth," arzân 
"valuable;" Av.  arjaiti "is worth,"  arja- "valuable," arg- "to be worth;" cf. Skt. arh-  "to be worth, to 
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earn," árhant- "worthy person;" Gk. alphanein  "to bring in as profit,"  alphein "to ear, obtain;" Lith.  algà 
"salary, pay;" PIE base *algwh- "to earn; price, value"). 

valence band 
    	    
bând-e arzâyi 
 
Fr.: bande de valence    

The range of energy states in the spectrum of a solid crystal which includes the energies of all the 
electrons binding the crystal together. 

  valence;   band. 

valence electron 
  	  	    
elektron-e arzâyi 
 
Fr.: électron de valence    

An electron of an atom lying farthest from the nucleus. Valence electrons are shared when atoms combine 
to form molecules. 

  valence;   electron. 

valid 
      
pâymand 
 
Fr.: valide    

Logic: Of an argument, if the premises are true, then the conclusion cannot be denied without 
contradiction. The truth of the premises logically guarantees the truth of the conclusion. 

M.E., from M.Fr.  valide, from L.  validus "strong, effective,"  from valere "to be strong." 

Pâymand, from pâ, pây "foot; base, foundation, firmness" (Mid.Pers. pâd, pây; Av. pad- "foot;"  cf. Skt. 
pat; Gk. pos, genitive podos; L. pes, genitive pedis; P.Gmc. *fot; E. foot; Ger. Fuss; Fr. pied; PIE *pod-
/*ped-) + -mand possession suffix. 

validity 
      
pâymandi 
 
Fr.: validité    

Logic: Of an argument, whether or not the conclusion follows logically  from the premises and the 
allowable syllogisms of the logical system being used. 

Quality noun from   valid. 

Valles Marineris 
  M	  		    
darrehâ-ye Mariner 
 
Fr.: Valles Marineris    
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A system of canyons located just south of the Martian equator. The system is about 4000 km long. The 
central individual troughs, generally 50 to 100 km wide, merge into a depression as much as 600 km wide. 
In places the canyon floor reaches a depth of 10 km, 6 to 7 times deeper than the Grand Canyon on Earth. 

L. Valles Marineris  "Mariner's Valleys,"  named after the Mars orbiter Mariner 9, which discovered the 
Martian canyon in 1971-72.   valley. 

valley 
  M	    
darré (#) 
 
Fr.: vallée    

A long, narrow region of low  land between ranges of mountains, hills, or other high areas, often having a 
river or stream running along the bottom. 

M.E. valeie, valey, from O.Fr. valee "valley,"  from V.L.  *vallata,  from  L. vallis "valley,"  of  unknown 
origin. 

Darré "valley,"  from Mid.Pers.  dar, darrak "ravine,  cleft;" cf.  Skt. pradará- "cleft." 

value 
  	    
arzeš (#) 
 
Fr.: valeur    

Math.: Magnitude; quantity; a numerical quantity assigned to a mathematical symbol. 

M.E., from O.Fr. value "worth,  value," noun use of feminine p.p. of valoir  "be worth," from  L. valere "be 
strong, be well, be of value." 

Arzeš, verbal noun of arzidan "to be worth," arzân "worthy;  of small value, cheap," arj "esteem, honour, 
price, worth;" Mid.Pers. arz "value, worth,"  arzidan "be worth,"  arzân "valuable;" Av.  arjaiti "is  worth," 
arja- "valuable," arg- "to be worth;" cf. Skt. arh- "to  be worth, to earn," árhant- "worthy  person;" Gk. 
alphanein "to bring in as profit,"  alphein "to ear, obtain;" Lith.  algà "salary, pay;"  PIE base *algwh- "to 
earn; price, value." 

Van Allen belts 
  	          
kamarbandhâ-ye Van Allen 
 
Fr.: ceintures de Van Allen    

The ring-shaped regions of charged particles surrounding the Earth from 1 to 6 Earth radii into space. The 
charged particles are trapped in by the Earth's magnetic field. The inner belt is between 1.2 and 4.5 Earth 
radii and contains high-energy electrons and protons which originate mainly from interactions between 
cosmic rays and the upper atmosphere. The outer belt, located between 4.5 and 6.0 Earth radii, contains 
lower-energy charged particles mainly coming from the solar wind. 

Named after James Van Allen (1914-2006), who discovered the belts in 1958 based on measurements 
made by Explorer 1, the USA's first successful artificial satellite;    belt. 

van der Waals equation 
       	     
hamugeš-e van der Waals 
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Fr.: équation de van der Waals    

An equation of state that satisfactorily describes the behavior of  real gases over a wide range of 
temperatures and pressures. It is derived from considerations based on kinetic theory, taking into account 
to a first approximation the size of a molecule and the cohesive forces between molecules: (P + a / V2) (V 
- b) = RT, where P, V, and T are pressure, volume, and temperature and R the gas constant. a and b are 
characteristic constants for a given substance. For a = b = 0, the van der Waals equation reduces to the 
characteristic equation of an  ideal gas. 

Named after Dutch physicist Johannes Diderik van der Waals (1837-1923), Nobel Prize in Physics 1910; 
  equation. 

van der Waals force 
  	   	     
niru-ye van der Waals 
 
Fr.: force de van der Waals    

A weak attractive force between neutral atoms and molecules arising from polarization induced in each 
particle by the presence of other particles. All molecules contain electrically charged particles, and even 
though the molecule as a whole is electrically neutral there do exist between molecules van der Waals 
attractive forces of electric origin. 

Named after Dutch physicist Johannes Diderik van der Waals (1837-1923), Nobel Prize in Physics 1910; 
  force. 

vapor 
  	    
boxâr (#) 
 
Fr.: vapeur    

The gaseous form of substances that are normally in liquid or solid form. 

M.E. vapour, L. vapor  "exhalation, steam, heat," of unknown origin. 

Boxâr, loan from Ar. buxâr. 

vaporization 
  	    
boxâreš 
 
Fr.: vaporisation,  évaporation    

The act of vaporizing. The state of being vaporized.  
The rapid change of water into steam. 

Verbal noun of   vaporize (v.). 

vaporize (v.) 
  ()  	) *) 	    
1) boxâridan; 2) boxârândan 
 
Fr.: 1) s'évaporer; 2)  évaporer    
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1) To become converted into vapor.  
2) To cause to change into a vapor. 

  vapor +   -ize. 

variability 
  	    
vartandegi 
 
Fr.: variabilité    

The quality, state, or degree of being variable or changeable. 

Quality noun from   variable. 

variability  index 
    	    
dišan-e vartandegi 
 
Fr.: indice de variabilité    

A measure of variability of  a star (such as Welch-Stetson variability index) which combines the 
information from  two passbands assuming that changes in the star's luminosity occur nearly 
simultaneously at all optical wavelengths. 

  variability;    index. 

variable 
  	    
vartandé 
 
Fr.: variable    

Something that may or does vary.  variable star.  
Math.: A symbol, usually  a letter, which in a mathematical or logic expression represents any member of a 
set of possible values or possible objects. 

M.E., from O.Fr. variable,  from L.  variabilis  "changeable," from variare "to  change,"  vary  (v.). 

Vartandé agent noun from vartidan "to change,"   vary (v.). 

variable star 
  	   	    
setâre-ye vartandé 
 
Fr.: étoile variable    

A star whose luminosity changes over periods of time; there are many reasons and many types.  
cataclysmic variable;   Cepheid;   pulsating star;    nova;   long-period variable;    short-period 
variable;   Luminous Blue Variable  (LBV); etc. 

  variable;   star. 

variance 
  	    
vartâyi 
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Fr.: variance    

A measure of the scatter of the values of a random variable (X) about its mean (µ). Var(X) = E(X -µ)2. The 
positive square root of the variance is called the  standard deviation. 

M.E., from O.Fr. variance, from  L. variantia,  from variare  "to change,"   vary (v.). 

Vartâyi quality  noun from vartâ agent noun from vartidan  vary  (v.). 

variation 
  	    
varteš 
 
Fr.: variation    

General: An instance of changing, or something that changes.  
Astro.: The periodic inequality in the Moon's motion  that results from the combined gravitational 
attraction of the Earth and the Sun. Its period is half the synodic month, that is 14.77 days, and the 
maximum longitude displacement is 39'29".9. 

M.E., from O.Fr. variation,  from  L. variationem (nominative  variatio)  "difference, change," from 
variatus, p.p. of variare "to  change,"   vary (v.). 

Varteš, verbal noun from vartidan  vary (v.). 

vary (v.) 
  ()  	) *) 	    
vartidan 
 
Fr.: changer, varier    

1) To undergo change in form, substance, apperance, etc.  
2) To change or alter.  covariance. 

M.E. varien, from  O.Fr. varier, from  L. variare "change, alter, make different," from  varius "variegated, 
different, spotted." 

Vartidan "to change," from Mid.Pers. vartitan  "to change, turn" (Mod.Pers. gardidan "to  turn, to 
change"); Av. vart- "to turn, revolve;" cf.  Skt. vrt- "to turn, roll,"  vartate  "it turns round, rolls;"  L. vertere 
"to turn;" O.H.G.  werden "to become;" PIE base *wer- "to turn, bend." 

vector 
  		    
bordâr (#) 
 
Fr.: vecteur    

Any physical quantity which  requires a direction to be stated in order to define it completely, for example 
velocity. Compare with   scalar. 

From L. vector "one who carries or conveys, carrier," from p.p. stem of vehere "carry, convey;" cognate 
with Pers. vâz (in parvâz "flight");  Av.  vaz- "to draw, guide; bring; possess; fly; float," vazaiti "guides, 
leads" (cf. Skt. vah- "to carry, drive, convey," vahati  "carries," pravaha- "bearing along, carrying," 
pravha- "running water, stream, river;" O.E. wegan "to carry;" O.N. vegr; O.H.G.  weg "way," wegan "to 
move," wagan "cart;" M.Du.  wagen "wagon;" PIE base *wegh- "to drive"). 
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Bordâr "carrier,"  agent noun from bordan "to carry, transport" (Mid.Pers. burdan; O.Pers./Av. bar-  "to 
bear, carry," barre "to bear (infinitive);" Skt. bharati "he carries;" Gk.  pherein "to carry;" L.  ferre "to 
carry;" PIE base *bher- "to carry"). 

vector analysis 
    		    
ânâlas-e bordâri 
 
Fr.: analyse vectorielle    

The study of   vectors and  vector spaces. 

  vector;   analysis. 

vector angular velocity 
  		        
bordâr-e tondâ-ye zâviye-yi 
 
Fr.: vecteur de vitesse angulaire    

Of a rotating body, a vector of magnitude A (  angular velocity)  pointing in the direction of  advance of a 
right-hand screw which is turned in the direction of rotation. 

  vector;   angular;    velocity. 

vector boson 
    		    
boson-e bordâri 
 
Fr.: boson vectoriel    

In nuclear physics, a  boson with the spin quantum number equal to 1. 

  vector;   boson. 

vector calculus 
  	  		    
afmârik-e bordâri 
 
Fr.: calcul  vectoriel    

The study of vector functions between vector spaces by means of  differential and integral calculus. 

  vector;   calculus. 

vector field 
    		    
meydân-e bordâri (#) 
 
Fr.: champ vectoriel    

Any field  where components are vectors. 

  vector;   field. 

vector function 
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  	   		    
karyâ-ye bordâri 
 
Fr.: fonction  vectorielle    

A function whose value at each point is n-dimensional, as compared to a scalar function, whose value is 
one-dimensional. 

  vector;   function. 

vector meson 
      		    
mesoon-e bordâri 
 
Fr.: meson vectoriel    

Any particle of unit  spin, such as the W boson, the photon, or the rho meson. 

  vector;   meson. 

vector space 
    		    
fazâ-ye bordâri (#) 
 
Fr.: espace vectoriel    

A system of mathematical objects consisting of a set of (muultidimensional) vectors associated with a set 
of (one-dimensional) scalars, such that vectors can be added together and vectors can be multiplied by 
scalars while preserving the ordinary arithmetic properties (associativity, commutativity, distributivity, 
and so forth). 

  vector;   space. 

Vega (/  Lyr) 
   	      
Vâqe', Nasr-e Vaqe' (#) 
 
Fr.: Véga    

The brightest star in the constellation  Lyra  and the 5th brightest star in the sky. It is an A type  main 
sequence star of visual magnitude 0.03. Vega is also one of the closer stars to the Earth, lying just 25.0 
light-years away. Vega's axis of rotation is nearly pointing at the Earth, therefore it is viewed pole-on. Fast 
rotation has flattened Vega at its poles, turning it from a sphere into an oblate spheroid. The polar 
diameter of Vega is 2.26 times that of the Sun, and its equatorial diameter 2.75 solar. The poles are 
therefore hotter (10,150 K) than the equator (7,950 K). 

Vega, from Ar. al-Waqi'  contraction of an-Nasr al-Waqi'  (	) "swooping eagle," from an-
Nasr "eagle, vulture" + al-Waqi'  "falling,  swooping." 

Veil Nebula 
     	    
miq-e pardé 
 
Fr.: Nébuleuse du Voile    

A part of the   Cygnus loop, an old   supernova remnant. 
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M.E. veile; O.Fr. voile; L.  vela,   Vela;   nebula. 

Miq  nebula; pardé "veil;  curtain" (Mid.Pers.  pardag "curtain, veil;"  maybe cognate with Skt. patta- 
"cloth, an upper garment," pattaka- "cloth, girdle, strip of  cloth"). 

Vela 
      
Bâdbân (#) 
 
Fr.: Voile    

The Sail. A part of the constellation Argo in the Southern hemisphere, which was later divided into three 
parts, the others being Carina and Puppis. Vela is situated at about 10h right ascension, -50° declination. 
Abbreviation: Vel; Genitive:  Velorum. 

From L. vela, plural of velum "sail,  curtain, covering," velare "to cover, veil." 

Bâdbân "sail," literally  "wind  keeper," from bâd  wind + -bân a suffix  denoting "keeper, guard;" O.Pers. 
-pvan- (as in xšaça.pvan- "satrap"); Av. -pna- (as in pšu.pna- "keeping the passage, bridge guard"), 
from Proto-Iranian *pa-  "to prtotect, keep,"   observe (v.), + suffix *-van-;  cf. Skt. -pna- (as in 
tan	.pna- "protection of the body"). 

Vela pulsar 
  	   	  ~    
pulsâr-e Bâdbân, tapâr-e ~ 
 
Fr.: pulsar  du Voile    

A pulsar with a short period (89 milliseconds) associated with the   Vela supernova remnant. It is 
approximately 1500 light-years distant. The Vela pulsar is one of the few pulsars detectable optically. Its 
optical flashes, of visual magnitude 26, were detected in 1977. Also named PSR 0833-45. 

  Vela;   pulsar. 

Vela supernova remnant 
    3G5G-3/7G      
bâzmânde-ye abar-now-axtar-e Bâdbân 
 
Fr.: reste de supernova du Voile    

The   supernova remnant that resulted from the explosion of a  supernova in the   Vela constellation. 

  Vela;   supernova remnant. 

Vela X 
   X    
Bâdbân X 
 
Fr.: Vela X    

A compact radio source about 1500 light-years distant associated with the Vela supernova remnant. It has 
a nonthermal radio spectrum and is about 20 percent polarized. It is associated with the Gum Nebula, the 
Vela pulsar, and the X-ray source 2U 0832-45. 

  Vela; X for   X ray. 
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velocity 
      
tondâ 
 
Fr.: vitesse    

The time rate of change of position in a given direction, measured as length per unit time.  speed. 

L. velocitatem (nominative velocitas) "swiftness, speed," from velox (genitive velocis) "swift." 

Tondâ, from tond "swift,  rapid, brisk; fierce, severe" (Mid.Pers. tund "sharp, violent;" Sogdian tund 
"violent;"  cf. Skt. tod- "to thrust, give a push," tudáti "he thrusts;" L.  tundere "to thrust, to hit"  (Fr. percer, 
E. pierce, ultimately from  L. pertusus, from p.p. of pertundere "to thrust or bore through;" PIE base 
*(s)teud- "to thrust, to beat") + noun suffix  -â. 

velocity curve 
        
xam-e tondâ 
 
Fr.: courbe de vitesse    

A plot of the radial velocity  of an object against time, derived from the Doppler shift of  spectral lines. 

  velocity;   curve. 

velocity dispersion 
         
pâšeš-e tondâ 
 
Fr.: dispersion de vitesses    

The   standard deviation of a velocity   distribution.  It  indicates how objects of the sample move 
relative to one another. Objects with similar velocities have a small velocity dispersion, whereas objects 
with very different  velocities have a large velocity dispersion. 

  velocity;   dispersion. 

velocity profile 
  	       
farâpâl-e tondâ 
 
Fr.: profil  de vitesse    

A plot of the fluid  velocity  as a function of position. 

  velocity;   profile. 

velocity space 
     ~     
fazâ-ye tondâyi, ~ tondâhâ 
 
Fr.: espace de vitesses    

Of a dynamical system, a three-dimensional space which consists of the set of values that the velocity can 
take (vx, vy, vz).  phase space. 
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  velocity;   space. 

velocity-distance relation 
    -	    
bâzâneš-e tondâ-durâ 
 
Fr.: relation  vitesse-distance    

The linear relation wherein all galaxies are moving away from one another, with velocities that are greater 
with increasing distance of the galaxy. Same as  Hubble's law. 

  velocity;   distance;   relation. 

Venn diagram 
  	      
nemudâr-e Venn (#) 
 
Fr.: diagramme de Venn    

A schematic diagram using circles to represent sets and the relationships between them. Each circle 
represents one set. Two or more may be overlapped. The areas of overlap indicate subsets. 

Named after John Venn (1834-1923), a British logician and philosopher, who introduced the diagram;  
diagram. 

Venus 
      
Nâhid (#) 
 
Fr.: Vénus    

The second planet from the Sun, at a distance of roughly 108,209,000 km. Venus is only slightly smaller 
than Earth (95% of Earth's diameter, 80% of Earth's mass). Its chemical composition and density are 
comparable to those of the Earth. It takes Venus just under 225 days to orbit the Sun, compared to the 365 
day orbital period of the Earth. Venus' rotation is retrograde, that is it actually rotates from east to west, as 
opposed to west to east which is the common rotating direction of most other planets. The atmosphere on 
the surface of Venus consists mostly of carbon dioxide, with a small trace of nitrogen. Venus has a surface 
pressure about 90 times that of the Earth, making any life on the planet unsustainable. 

O.E., from L. Venus, the goddess of beauty and love in ancient Roman mythology, from venus "love, 
sexual desire, beauty, charm;" PIE base *wen- "to desire, love, wish;" cf. Av. vunuš "lovingly," vant- 
"beloved one, wife;" Skt. van- "to  love, desire," vanán- "desire," vanit- "beloved one, wife;" O.H.G. 
wunsc(h) "wish," wunsken "to wish." 

Nâhid, planet Venus, Mid.Pers. Anahid "immaculate, unstained," goddess of pure waters and fertility, 
from Av. ardvi-sûra-anâhita, from  ardvi- "increasing, rising," + sûra- "strong, powerful"  (Skt. 	ra- 
"valient, courageous") + anâhita "unstained," from an- negation prefix  + âhita "spotted." 

Venus transit 
  	      
gozar-e Nâhid 
 
Fr.: transit  de Vénus    

A rare phenomenon that happens when the planet Venus passes directly between the Sun and Earth and is 
therefore seen against the solar disk. Such a passage occurs every 122 or 105 years and when it happens 

1540
the next occurrence is after 8 years. The last time it happened was in 2004, the next time will be in 2012, 
which will  be succeeded by another in 2117. The reason for this rarity is that the Earth and Venus do not 
orbit the Sun in the same plane. Their orbital planes have a relative inclination of about 3°. The first 
observation of the Venus transit was in 1639 by the English Jeremiah Horrocks (1618-1641). 

  Venus;  transit 

vergence 
  	     
gerâyi 
 
Fr.: vergence    

Optics: A measure of the convergence or divergence of a pair of light rays, defined as the reciprocal of the 
distance between the point of focus and a reference plane.  
Ophthalmology: The turning motion of  the eyeballs toward or away from each other. 

back formation from   convergence and  divergence, ultimately  from L.  vergere "to turn, bend, be 
inclined;" cognate with Pers. gardidan "to turn, to change,"   version. 

Gerâyi, from gerâyidan "to  incline towards; to intend; to make for." Gerâ may be a variant of Mod.Pers. 
kil "bent, inclined"  (k/g and l/r interchanges), from PIE base *klei- "to lean, incline,"  cognate with L. 
clinare "to bend" (E. declination,  inclination,  etc.), Gk. klinein "to  cause to slope, slant, incline," Skt. sri- 
"to lean," O.Pers. ray-, Av. sray- "to lean," P.Gmc. *khlinen (Ger. lehnen, E. lean). 

verifiability  principle 
  	  	-aI0D-	    
parvaz-e râst-jost-paziri 
 
Fr.: principe  de vérifiabilité    

In logical positivism  philosophy, the claim that a statement is literally meaningful (it  expresses a 
proposition) if and only if  it either actually has been verified or could at least in principle be verified. 

Quality noun from   verifiable;    principle. 

verifiable 
  	-aI0D-	    
râst-jost-pazir 
 
Fr.: vérifiable    

That can be verified.   verify (v.);   verification;     verifiability  principle. 

  verify (v.);   -able. 

verification 
  	-aI0D    
râst-jost 
 
Fr.: vérification    

The act of verifying. The state of being verified.  
The process of research and examination required to establish correctness, authenticity, or validity. 

Verbal noun of   verify (v.). 
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verify (v.) 
  	-W/I0D 	 -    	     
râst-jostan, râst-jost kardan 
 
Fr.: vérifier    

To ascertain the truth or correctness of, as by examination, research, or comparison. 

M.E. verifien,  from M.Fr. verifier,  from  M.L. verificare  "to make true," from  L. verus "true 

Râst-jostan, literally "to seek the truth, to seek the right," from râst "right,  true; just, upright, straight" 
(Mid.Pers. râst "true, straight, direct;" Soghdian ršt "right;" O.Pers. rsta- "straight, true," rs- "to be 
right, straight, true;" Av.  rz- "to direct, put in line, set," razan- "order;" cf.  Skt. raj- "to  direct, stretch," 
rjuyant- "walking  straight;" Gk.  orektos "stretched out;" L. regere "to lead straight, guide, rule," p.p. 
rectus "right, straight;" PIE base *reg- "move in  a straight line," hence, "to direct, rule") + jostan/juyidan 
"to seek, strive for" (Proto-Iranian *iud-  "to struggle for  something, to fight; Av.  y	 
- "to  fight, struggle;" 
Mod.Pers. justan, juy- "to search, seek, ask for;" cf. Mid.Pers. vijuyihitan "to search, seek"). 

vernal 
  	    
bahâri (#) 
 
Fr.: vernal    

Of or pertaining to spring.   vernal equinox. 

From L. vernalis "of  the spring," from vernus "of spring,"  from ur "spring," cognate with Pers. bahâr, as 
below. 

Bahâri of or pertaining to bahâr  "spring;" Mid.Pers. wahâr  "spring;" O.Pers. vhara- "spring time," 	ra-
vhara- "name of a spring month;" Av. va$har "spring;"  cf. Skt. vasara- "relating or appearing in the 
morning;" Gk. ear "spring;"  L. ur "spring," vernus "of  spring;" O.N. vr "spring;"  Lith. vasara 
"summer;" O.C.S. vesna "spring." 

vernal equinox 
    	    
hamugân-e bahâri 
 
Fr.: équinoxe vernale    

The point of intersection between the ecliptic and the celestial equator at which the Sun passes from south 
to north of the celestial equator during its apparent annual motion. The instant of this event. It occurs on 
March 20, 21 or rarely 19. At the vernal equinox, as with the   autumnal equinox, night and day are 
equal in length world over. Several thousands years ago the vernal equinox was in Aries, but because of 
precession it has now slid west into Pisces. Right ascension and celestial longitude are measured from the 
vernal equinox. Also known as spring equinox.   First Point  of Aries. 

  vernal;   equinox. 

vernal-equinox year 
      	    
sâl-e hamugân-e bahâri 
 
Fr.: année d'équinoxe vernal, année vernale    
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The time interval between two successive passages of the Sun, when the true longitude of the Sun is 
considered. In other words, the interval during which the Sun's true longitude increases by 360 degrees. Its 
mean length for the epoch J2000.0 is 365.24236460 real solar days (approximately 365.2424 days). The 
vernal-equinox year, on which the Iranian calender is based, should not be confused with  tropical year. 
See also: A concise review of the Iranian calendar.  Iranian calendar 

  vernal;   equinox;   year. 

vernier 
  	    
vernier (#) 
 
Fr.: vernier    

A small movable graduated scale parallel to a larger graduated scale, calibrated to obtain more precise 
readings from the larger scale of a sextant, theodolite, barometer, and so forth. Also called vernier scale. 

After the inventor, Fr. mathematician Paul Vernier (1580-1637), who described it in a tract published 
1631. 

version 
  	     
gardâk 
 
Fr.: version    

A particular form  or variant of something.  
An account of something, given from a specific point of view. 

M.E., from M.Fr.  version, from M.L.  versionem (nominative versio) "a turning,"  from p.p. stem of L. 
vertere "to turn;" cognate with Pers. gardidan "to change," as below. 

Gardâk, present stem of gardidan "to change, to turn" (Mid.Pers. vartitan "to change, to turn;" Av.  vart- 
"to turn, revolve;"  cf. Skt. vrt- "to turn,  roll,"  vartate "it turns round, rolls;"  L. vertere "to turn;"  O.H.G. 
werden "to become;" PIE base *wer- "to turn, bend") + -âk noun suffix. 

vertex 
  	    
târak 
 
Fr.: vertex    

Plural form: vertices.  
1) Astro.: A point in  the celestial sphere toward which or from which the common motion of a group of 
stars is directed.  
2) Math.: The point where two sides of a plane figure or an angle intersect. 

From L. vertex "highest point," literally  "the turning  point," originally  "whirlpool,"   from vertere "to  turn," 
cognate with Pers. vartidan, gardidan,   version. 

Târak "the top, the middle of the head." 

vertical 
      
hajin (#) 
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Fr.: vertical    

The apparent direction of gravity at the point of observation. Being in a position or direction perpendicular 
to the plane of the horizon.  perpendicular  = pâlâr (	);  normal = hanjâr (	). 

Vertical, literally  "of  or at the vertex, directly overhead," from M.Fr. vertical,  from  L.L. verticalis 
"overhead," from L. vertex (genitive verticis)  "highest point" 

Hajin, from  haj "anything held vertical,  erected in the manner of a spear" (Dehxodâ). 

vertical circle 
  	   	  ~    
parhun-e hajin, dâyere-ye ~ 
 
Fr.: cercle vertical    

The grear circle on the celestial sphere which passes through  zenith,  nadir, and the star and whose 
plane is perpendicular to the plane of horizon. 

  vertical;    circle. 

very 
  	    
besyâr (#) 
 
Fr.: très    

In a high degree.  Very Large Telescope (VLT);   very massive star;   very high frequencies (VHF). 

M.E.; O.Fr verai "true;"  L. verax (genitive  veracis) "truthful,"  from verus "true." 

Besyâr, from bas "many, much" (Mid.Pers. vas "many, much;" O.Pers. vasiy "at will, greatly, utterly;"  Av. 
varmi "I wish," vasô, vas "at one's pleasure or will," from vas- "to will, desire, wish"). 

very high frequencies (VHF) 
    	     
basâmadhâ-ye besyâr bâlâ 
 
Fr.: très hautes fréquences    

Radio frequencies in the range 30 to 300 mega Hz. 

  very;   high;   frequency. 

Very Large Array (VLA) 
  	  	 	    
ârast-e besyâr bozorg 
 
Fr.: Very Large Array  (VLA)    

A radio interferometer consisting of 27 antennas, each 25 m in diameter, in a Y-shaped configuration. It is 
located about 100 km west of Socorro, New Mexico, and is operated by the United States National Radio 
Astronomy Observatory. The VLA  has the resolution of a single antenna 36 km wide and the sensitivity of 
a dish 130 m across. 

  very;   large;   array. 
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Very Large Baseline Array (VLBA) 
  	  -
  	 	    
ârast bâ pâye-xatt-e besyâr bozorg 
 
Fr.: Very Large Baseline Array (VLBA)    
A network of ten 25-m radio telescopes for  very-long-baseline interferometry (VLBI), operated by the 
U.S. National Radio Astronomy Observatory. Eight of the VLBA telescopes are distributed across the 
continental United States, while the other two are in Hawaii and the Virgin Islands, giving a maximum 
baseline of about 8,000 km and a resolution better than a milliarcsecond at its shortest wavelength. 
 very;  large;  baseline;  array. 
Very Large Telescope (VLT) 
    	 	    
tleskop-e besyâr bozorg 
 
Fr.: Très Grand Télescope, VLT    
An observing facility consisting of four 8.2 m telescopes, with the combined collecting area of a 16 m 
mirror, owned and operated by the European Southern Observatory at an altitude of 2635 m at the Paranal 
Observatory in Chile. The four reflecting unit telescopes are called Antu "Sun" in the language of Chile's 
indigenous Mapuche people, Kueyen "Moon," Melipal "Southern Cross," and Yepun "Venus." Each unit is 
equipped with several sophisticated instruments. The light of the individual telescopes can be combined 
using interferometric techniques to achieve superior resolution.  VLT Interferometer (VLTI). The 
wavelength range covered by the VLT is extremely wide, ranging from deep ultraviolet to mid-infrared. 
 very;  large;  telescope. 
very massive star 
  	  	 		    
setâre-ye besyâr porjerm 
 
Fr.: étoile très massive    
A star of mass around 100 solar masses.  supermassive star;  massive star. 
 very;  massive star. 
very-long-baseline interferometry (VLBI) 
  	  -
  	 	    
andarzanešsanji bâ pâye-xatt-e besyâr bozorg 
 
Fr.: interférométrie à très longue base    
A technique in radio interferometry in which the individual telescopes are not directly connected together, 
but instead make their observations separately with very accurate timings. The data are later sent to a 
central correlator to be combined. With this technique the individual telescopes can be arbitrarily far apart, 
and so the technique provides the highest resolution images in astronomy, typically down to a few 
milliarcseconds. 
 very;  large;  baseline;  interferometry. 
vibrate (v.) 
      
šividan (#) 
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Fr.: vibrer    

To oscillate with a continuing periodic  change relative to a fixed reference point or state of equilibrium. 
  oscillate (v.) 

From L. vibratus, p.p. of vibrare  "to move quickly  to and fro, shake" (cf. Lith.  wyburiu "to wag the tail," 
Dan. vippe, Du. wippen "to swing," O.E. wipan "to  wipe"). 

Šividan "to vibrate, move to and fro, to tremble," related to šodan, šow- "to go; to become;" Av. šiyav-, 
š(ii)auu- "to move, go," šiyavati  "goes," šyaona- "activity; action; doing, working;"  O.Pers. šiyav- "to go 
forth, set," ašiyavam "I set forth;" Skt. cyu- "to  move to and fro, shake about; to stir," cyávate "stirs 
himself, goes;" Gk. kinein "to move;"  Goth. haitan "call, be called;" O.E. hatan "command, call;"  PIE 
base *kei- "to move to and fro." 

vibration 
      
šiveš (#) 
 
Fr.: vibration    

The act of vibrating. The state of being vibrated.  
A continuing periodic  oscillation relative to a fixed reference point or state of equilibrium.    oscillation. 

Veral noun from   vibrate  (v.). 

vibrational transition 
  	      
tarâšod-e šiveši 
 
Fr.: transition  vibrationnelle    

A transition between two quantized levels of a molecule that have different vibrational energies. 

  vibrational;    transition. 

video 
  ()  	) *) 	    
1) didâré; 2) didâri 
 
Fr.: vidéo    

1) (n.) The visual part of a television broadcast.  
Something that has been recorded on videotape, especially a movie or music performance.  
2) (adj.) Of or pertaining to the electronic apparatus for producing the television picture.   audio. 

From L. video "I see," from videre   vision. 

Didâré, didâri,  from didâr  "vision, sight,"  verbal noun from didan "to see" (Mid.Pers. ditan "to  see, 
regard, catch sight of, contemplate, experience;" O.Pers. d- "to see;" Av. d(y)- "to see," didti "sees;" cf. 
Skt. dh- "to perceive, think, ponder; thought, reflection, meditation," ddhye; Gk. dedorka "have seen"). 

viewing angle 
        
zâviye-ye did (#) 
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Fr.: angle de visée    

The maximum angle at which a display, such as a TV screen, can be viewed with acceptable visual 
performance. 

Viewing, from view, M.E.  v(i)ewe (n.); M.Fr. veue "sight," feminine  p.p. of veoir "to see," from L.  videre 
"to see,"   vision;   angle. 

Zâviyé  angle; did  vision. 

vignetting 
      
labe-puš 
 
Fr.: vignettage, dégradé    

The gradual reduction in energy through an optical system as the off-axis angle increases, resulting from 
limitations of  the clear apertures of elements within the system. 

From vignette "an unbordered picture, often a portrait, that shades off into the surrounding color at the 
edges;" "softening the edges of a picture in vignette style;" from Fr. vignette, O.Fr., diminutive of vigne 
"vineyard;" from  L. vinea "vine, vineyard,"  from vinum "wine." 

Labe-puš, literally "limb  covering," from  labé "limb,"  from lab  "lip;"  (Mid.Pers. lap; cf.  L. labium; O.E. 
lippa; E. lip;  Ger. Lefze) + puš present stem of pušidan "to cover; to put on" (Mid.Pers. pôšidan, pôš- "to 
cover; to wear;" cf. Mid.Pers. pôst; Mod.Pers. pust "skin, hide;" O.Pers. pavast- "thin clay envelope used 
to protect unbaked clay tablets;" Skt. pavásta- "cover," Proto-Indo-Iranian *pauast- "cloth"). 

Vindemiatrix 
  	    
Angurcin 
 
Fr.: Vindemiatrix    

A star located in the  Virgo  constellation, also called 0 Virginis. It  is a yellow   giant  of apparent 
magnitude 2.83 and  spectral type G8 III.  Vindemiatrix  lies about 102 light-years from Earth, has a 
luminosity 83 times that of the Sun, and a surface temperature about 5,000 K. 

L. Vindemiatrix  "grape-harvestress," feminine of vindemiator "grape-hervester," translation of Gk. names 
Protrugeter, Protrugetes, and Trugeter used by Ptolemy, Plutarch, and other Gk. authors. The first of 
these words denoted "Fruit-plucking Herald." In Gk. trugos is the process of collecting the grapes. It has 
been argued that the first visibility of the star in morning light  was the time of gathering the grapes. The 
original Gk. name was translated in Ar. as al-Mutaqaddim lil-Qa  f (   
)  "Harvest 
Precursor," and later to Almuredin maybe with the same meaning, but the etymology is not clear. 

Angurcin "grape harvester," from angur "grape" (related to quré "unripe grape, angordé "a single grape, a 
berry;" cf. Skt. ankurá- "buds, sprout, shoot, blossom, swelling") + cin  present stem of cidan "to gather, 
collect," related to gozidan "to choose, select" (Mid.Pers. cyn- "to gather, collect;" Av. ci-  "to heap up, 
gather" 

violate (v.) 
      
enâhidan 
 
Fr.: violer    
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To break, infringe, or transgress (a law, rule, agreement, promise, instructions, etc. 

M.E., from L.  violatus p.p. of violare "to  treat with violence, violate,"  from violentus "violent,  " from  vis 
"force, violence." 

Enâhidan infinitive  from enâh, from Av.  anah- "violence, mischief, crime, outrage," from an- "to do 
violence to, to violate, to injure, to offend;"  cf. Skt. énas- "offence, mischief, crime, sin;"  Gk. ainos 
"terrible." 

violation 
       
enâh, enâheš 
 
Fr.: violation    

The act of violating. The state of being violated.   parity violation 

Verbal noun from   violate (v.)  

violent 
  	     
surâ 
 
Fr.: violent    

Intense in force, effect; severe; extreme. 

M.E., from O.fr.  violent, from L.  violentus "vehement, forcible." 

Surâ, from Av. s	 ra- "strong, powerful,  mighty;"  cf. Skt. 	ra- "strong, powerful,  valient." 

violent galaxy 
    	    
kahkašân-e surâ 
 
Fr.: galaxie violente    

A type of galaxy that releases a tremendous amount of energy, on the average 1058 ergs, compared with a 
supernova release of 1049 ergs. Violent galaxies include quasars and exploding galaxies. About 1 percent 
of the galaxies are classified as violent. The nearest violent galaxy is Cen A. 

  violent;   galaxy. 

violent interstellar environment 
  		   	-	  	    
pargir-e andar-axtari-ye surâ 
 
Fr.: environnement interstellaire  violent    

A description of the interstellar medium justified  by the presence of supersonic shock waves, massive star 
winds, turbulence, supernova explosions, etc. 

  violent;   interstellar;    environment. 

violent relaxation 
    	    
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vâhaleš-e surâ 
 
Fr.: relaxation  violente    

A process in which a dynamical system made up of many objects (star cluster, galaxy cluster) rapidly 
relaxes from a chaotic initial state to a quasi-equilibrium. 

  violent;   relaxation. 

violent star formation 
      	  	    
diseše surâ-ye setâregân 
 
Fr.: formation  violente d'étoiles    

The concept of star formation pertaining to a variety of systems (OB associations, giant H II regions, H II 
galaxias, massive star clusters, etc.) that are believed to have formed large numbers of stars in a very short 
time. 

  violent;   star formation. 

violet 
      
banafš (#) 
 
Fr.: violet    

A color at the opposite end of the visible spectrum from red, an effect of light with a wavelength between 
4000 and 4500 Å.  ultraviolet. 

M.E., from O.Fr. violete, diminutive  of viole  "violet,"  from L.  viola, akin to Gk. ion  "violet." 

Banafš "violet," related to banafšé "violet flower;"  Mid.Pers. vanafšak "violet  flower." 

violet layer 
        
lâye-ye banafš 
 
Fr.: couche violette    

A layer of particles in the upper Martian atmosphere that scatter and absorbs electromagnetic radiation at 
shorter wavelengths, making the atmosphere opaque to blue, violet, and ultraviolet light. 

  violet;   layer. 

Virgo 
      
Dušizé (#) 
 
Fr.: Vierge    

The Maiden. A large constellation of the Zodiac, situated at the celestial equator with 13h right ascension, 
2° south declination. The brightest star is the first magnitude  Spica, and there are seven others brighter 
than fourth magnitude. Because of the presence of a background galaxy cluster,  Virgo cluster, this 
constellation is especially rich in galaxies. Eleven of the brighter galaxies are listed in the  Messier 
catalog. Abbreviation: Vir;  Genitive: Virginis. 
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L. virgo "maiden, unwedded girl or  woman." 

Dušizé "maiden, virgin;" Mid.Pers. dôšizag "maiden, virgin,"  related to duxtar, duxt "daughter" (O.Pers. 
*duxçi-; Av.  dugdar-, dudar-; cf. Skt. duhitár-, Gk. thygater; E. daughter; Ger. Tochter; PIE base 
*dhug(h)ter-); Manichean Mid.Pers. duxš "princess, girl of noble birth;" O.Pers. duxši- (Elamite du-uk-ši-
iš) "royal princess" + diminutive  suffix  -izag, -izé (as in suffixed Fr. demoiselle, from V.L. *dominicella, 
from domin(a) "lady"  + -i- +  -cella diminutive  suffix). 

Virgo A 
   A    
Dušizé A 
 
Fr.: Virgo  A    

The most powerful radio source in the constellation Virgo, among the thousands of galactic systems 
comprising the   Virgo Cluster. Optically,  it  is an elliptical galaxy (M87)  with a luminous blue jet about 
1500 pc long. It is also an X-ray source (3C 274, Virgo X-1, 2U 1228+12). 

  Virgo. 

Virgo cluster 
        
xuše-ye dušizé 
 
Fr.: amas de la Viege    

The largest and nearest galaxy cluster to the Local Group. The Vigo cluster spans 120 square degrees on 
the sky and contains on the order of 2,000 galaxies. It is located at a distance of about 60 million light-
years. It is an irregular cluster with no central concentration. The giant elliptical galaxy M87 is the most 
massive in the cluster. 

  Virgo;    cluster. 

Virgo supercluster 
  3G5G-      
abar-xuše-ye Dušizé 
 
Fr.: superamas de la Vierge    

The irregular supercluster that contains the Virgo cluster and the Local Group. At least 100 galaxy groups 
and clusters are located within its diameter of 110 million light-years. It is one of millions  of superclusters 
in the observable Universe. 

  Virgo;    supercluster. 

virial 
  	    
viriyâl 
 
Fr.: viriel    

An obsolete synonym of potential, first introduced in  1870 by Rudolf Clausius (1822-1888) in the 
investigation of problems in molecular physics. Virial  coined by Clausius (1870) from the stem of L. 
vires, plural of vis "strength"; and by extension, "force" or "energy." 
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From L. vires, plural of vis "strength," and by extension "force" or "energy," first used by Rudolf Clausius 
in the investigation of problems in molecular physics. 
Viriyâl, loan from E., as above. 
virial equation of state 
    
  	    
hamugeš-e hâlat-e viriyal 
 
Fr.: équation d'état du viriel    
In thermodynamics, a generalized  equation of state obtained when the  compression factorZ is 
expanded in terms of a power series, e.g.: Z = 1 + B(T) / Vm + C(T) / Vm2 + ... 
 virial;  equation of state. 
virial mass 
  	  	    
jerm-e viriyâl 
 
Fr.: masse du viriel    
The mass of a cluster of stars or galaxies in statistical equilibrium derived by using the  virial theorem. 
 virial;  mass. 
virial theorem 
  	  	    
farbin-e viriyâl 
 
Fr.: théorème du viriel    
A general equation applicable to a gravitationally bound system of equal mass objects (stars, galaxies, 
etc), which is stable against dynamical disruption. It states that in such a system the average gravitational 
potential energy is twice the average kinetic energy of the system. This general proposition, first derived 
by Rudolf Clausius (1822-1888), has important applications in a variety of fields ranging from statistical 
mechanics to astrophysics. 
 virial;  theorem. 
virtual 
  	    
virâsâ 
 
Fr.: virtuel    
General: Being something in effect even if not in reality or not actually or expressly such.  
Computers: Simulated by a computer for reasons of economics, convenience, or performance. 
M.E., from M.L. virtualis, from L. virtus "manliness, excellence, potency, efficacy," from vir "man, 
human, husband, soldier," cognate with Mid.Pers. vir, as below. In Roman philosophy, virtue became 
associated with virility and strength of character. 
Virâsâ "manly," from Mid.Pers. vr, wr "man, hero;" Av. vra- "man, human;" cf. Skt. vrá- "man, hero;" 
L. vir "man," as above;" Lith. vyras "man, husband;" O.Ir. fer "man;" Goth. wair "man;" O.E. wer "man" 
+ -âsâ suffix denoting "in the manner of, like," maybe related to Mid.Pers. -ihâ adverb suffix. 
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virtual image 
  1	    	    
tasvir-e virâsâ 
 
Fr.: image virtuelle    

Optics: An image formed inside an instrument at the point where diverging rays would cross if they were 
extended backward into the instrument. Such an image cannot be obtained on a screen placed at its 
apparent position, since the rays do not pass through that point.  real image. 

  virtual;    image. 

virtual observatory 
  ,?^2,X9 	    
nepâhešgâh-e virâsâ 
 
Fr.: observatoire virtuel    

An international initiative  by astronomical community to  allow global electronic access to the available 
astronomical data archives of space and ground-based observatories. It also aims to enable data analysis 
techniques through a coordinating entity that provides common standards, wide-network bandwidth, and 
state-of-the-art analysis tools. 

  virtual;    observatory. 

virtual particle 
  M	 	    
zarr-ye virâsâ 
 
Fr.: particule  virtuelle    

A subatomic particle that, according to the uncertainty principle, comes into being out of energy 
fluctuations of the "vacuum" and lasts for extremely short periods of time. An electron-positron pair can 
exist only about 4 x 10-21 seconds. The lifetime increases as the mass and energy involved decreases. 
Virtual particles are real and have measurable effects, but cannot be directly observed, according to the 
uncertainty principle.   vacuum polarization. 

  virtual;    particle 

viscosity 
      
vošksâni (#) 
 
Fr.: viscosité    

The property of a   fluid that resists the force tending to cause the fluid to flow. Viscosity may be 
thought of as the internal  friction  of  two fluid  layers which flow parallel  to each other at different 
speeds. The cause of viscosity is the transport of  momentum by the molecules from one layer to the 
other. Viscosity is given by $ =  '.u.., where R is a coefficient which depends on the nature of the 
interaction between the molecules, u is the average velocity of thermal motion of the molecules, I is the 
  mean free path, and F the  density of the fluid. 

Noun from   viscous. 

viscous 
      
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vošksân (#) 
 
Fr.: visqueux    

Having the property of   viscosity. 

M.E., from M.Fr.  viscous, from L. viscosus "sticky," from  viscum "anything sticky; mistletoe." 

From vošk "a kind of sticky gum" +  sân "manner, way." 

viscous fluid 
  	      
šârre-ye vošksân (#) 
 
Fr.: fluide  visqueux    

A fluid  whose viscosity is sufficiently  large to make the viscous forces a significant part of the total force 
field in the fluid. 

  viscous;   fluid. 

visibility 
  	 	    
diyâri, padidâri (#) 
 
Fr.: visibilité    

General: The state or fact of being visible.  
1) Optics: If the intensity in  an interference fringe pattern has the maximum and minimum values Imax and 
Imin, the visibility is defined by the relation L = (Imax - Imin) / (Imax + Imin), where 0 P L P 1. In terms of the 
intensities of the two interfering waves: L = 2(I1 . I2)1/2/(I1 + I2).  
2) Meteo.: A measure of transparency of the atmosphere. The maximum horizontal distance at which 
objects can be identified.  turbidity. 

  visible +   -ity. 

visibility  function 
  	   	 ~ 	    
karyâ-ye diyâri, ~ padidâri 
 
Fr.: fonction  de visibilité    

The Fourier transform of a source's brightness distribution, weighted by the characteristics of the 
interferometer's antennas. 

  visibility;    function. 

visibility  plane 
    	 ~ 	    
hâmon-e diyâri, ~ padidâri 
 
Fr.: plan de visibilité    

In interferometry, the projection of a baseline onto the plane normal to the source direction defining a 
vector in (u,v) space, measured in wavelength units. 
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  visibility;    plane. 

visible 
  	 	    
diyâr, padidâr (#) 
 
Fr.: visible    

Capable of being seen by, or perceptible to, the human eye. 

M.E., from O.Fr. visible,  from L.  visibilis  "that may be seen," from visus, p.p. of videre "to see;" cognate 
with Pers. bin, present stem of didan "to see" (Mid.Pers. wyn-; O.Pers. vain- "to see;" Av. van- "to see;" 
cf. Skt. veda "I know;"  Gk. oida "I  know," idein "to  see;" PIE base *weid- "to know, to see"). 

Diyâr "visible"  in  several dialects, e.g. Âštiyâni, Malâyeri, Širâzi, Tabari, related to didan "to see;" 
Mid.Pers. ditan "to see, regard, catch sight of, contemplate, experience;" O.Pers. d- "to see;" Av. d(y)- 
"to see," didti "sees;" cf. Skt. dh- "to perceive, think, ponder; thought, reflection, meditation," ddhye; 
Gk. dedorka "have seen;" padidâr "visible," also related to didan with  prefix;   phenomenon. 

visible horizon 
    	 ~ 	    
ofoq-e padidâr, ~ diyâr 
 
Fr.: horizon apparent    

That line where Earth and sky appear to meet, and the projection of this line upon the calestial sphere. 
Also known as the apparent horizon. 

  visible;   horizon. 

visible light 
  	  	 ~     
nur-e diyâr, ~ didani 
 
Fr.: lumière visible    

The portion of the electromagnetic radiation that can be seen by the human eye. The wavelengths extends 
from about 4,000 Å (violet)  to 6,800 Å (red). 

  visible;   light. 

vision 
       
negâh, did 
 
Fr.: vision    

The act or power of sensing with the eyes.  averted vision;   acuity of vision. 

M.E., from O.Fr. vision,  from L. visionem (nominative visio)  "act of seeing, sight, thing seen," from p.p. 
stem of videre "to see," cognate with Pers. bin, present stem of didan "to see" (Mid.Pers. wyn-; O.Pers. 
vain- "to see;" Av. van- "to see;" cf. Skt. veda "I know;" Gk.  oida "I know,"  idein "to  see;" PIE base 
*weid- "to know,  to see"). 

Negâh, "look," from Mid.Pers.  nikâh "look, glance, observation;" Proto-Iranian *ni-kas-  "to look  down," 
from ni- "down"  (cf. O.Pers. ni preposition and verbal prefix "down;"  Av. n "down, in ,into;" Skt. ni 

1554
"down," nitaram  "downward;"  Gk. neiothen "from below;"  E. nether; O.E. niþera, neoþera "down, 
downwards, below, beneath," from P.Gmc. *nitheraz (O.S. nithar, O.N. niðr,  O.Fris. nither, Du.  neder, 
Ger. nieder); PIE *ni-  "down, below")  + *kas- "to look,  appear;" cf. Av. nik-, nikta- (in the name of the 
15-th nask) "that which is observed," kas- "to look;" Mid.Pers. âkâh, Mod.pers. âgâh "aware, knowing;" 
Skt. k- "to become visible, appear;" Ossetic kast/kaesyn "to look;" did, from didan "to see" (Mid.Pers. 
ditan "to see, regard, catch sight of, contemplate, experience;" O.Pers. d- "to see;" Av. d(y)- "to see," 
didti "sees;" cf. Skt. dh- "to perceive, think, ponder; thought, reflection, meditation," ddhye; Gk. 
dedorka "have seen"). 

visual 
       
didi, didgâni (#) 
 
Fr.: visuel    

1) Of or pertaining to seeing or sight.  
2)   optical. 

M.E., from L.L.  visualis "of  sight," from  L. visus "sight," from  visus, .pp. of videre "to see;" cognate with 
Pers. bin, present stem of didan "to see" (Mid.Pers. wyn-; O.Pers. vain- "to see;" Av. van- "to see;" cf. 
Skt. veda "I know;" Gk.  oida "I know,"  idein "to  see;" PIE base *weid- "to know, to see"). 

Didi, of or  pertaining to did, from didan "to  see" (Mid.Pers. ditan "to see, regard, catch sight of, 
contemplate, experience;" O.Pers. d- "to see;" Av. d(y)- "to see," didti "sees;" cf. Skt. dh- "to perceive, 
think, ponder; thought, reflection, meditation," ddhye; Gk. dedorka "have seen"); didgâni, adj. of didgân, 
plural of didé, did "sight,  eye; seen." 

visual acuity 
        
tiznâyi-ye did 
 
Fr.: acuité visuelle    

Same as  acuity of vision. 

  acuity of vision. 

visual binary 
  	      
dorin-e didgâni 
 
Fr.: binaire  visuelle    

A   binary  system of stars whose components can be resolved telescopically and which have detectable 
orbital motion. 

  visual;   binary. 

visual extinction 
        
xâmuši-ye didgâni 
 
Fr.: extinction  visuelle    

The   extinction in the visual range of the elctromagnetic radiation. 

1555
 visual;  extinction 

visual magnitude 
  	      
borz-e didgâni 
 
Fr.: magnitude visuelle    

The  apparent magnitude of a celestial body in the color sensitivity region of the human eye at a 
wavelength of 5600 Å. Visual magnitude is now essentially synonymous with V magnitude, which is 
determined photometrically. 

 visual;  magnitude. 

visualization 
      
cašm-did 
 
Fr.: visualisation    

The act of visualizing.  
The presentation of information on a screen. 

Verab noun of  visualize (v.). 

Cašm-did, Mid.Pers. cašm-did "visible," Mod.Pers. cašm-didâr by Tusi, in Pers. translation of Sufi's 
"Book of Fixed Stars," from ašm "eye" (Mid.Pers. cašm, Av. cašman- "eye," kas- "to look," from prefix 
- + Proto-Iranian *kas- "to look, appear," cf. Skt. cáksus- "seeing") + did past stem of didan "to see" 
(Mid.Pers. ditan "to see, regard, catch sight of, contemplate, experience;" O.Pers. d- "to see;" Av. d(y)- 
"to see," didti "sees;" cf. Skt. dh- "to perceive, think, ponder; thought, reflection, meditation," ddhye; 
Gk. dedorka "have seen"). 

visualize (v.) 
    	     
cašm-did kardan 
 
Fr.: visualiser    

To make visual or visible.  
To present image or information on a screen, usually a computer display. 

From  visual +  -ize. 

Infinitive of cašm-did visualization. 

VLT Interferometer (VLTI) 
  	  TLV    
andarzanešsanj-e VLT 
 
Fr.: interféromètre VLTI    

An interferometer using a combination of the four 8.2 m VLT telescopes with the assistance of one or 
more of the the four 1.8 m Auxiliary Telescopes in order to achieve a very high spatial resolution. The 
system works in the visible and near- and mid-infrared wavelengths. 

 Very Large Telescope (VLT);  interferometer. 
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Vogt-Russell theorem 
  	   -	    
farbin-e Vogt-Russell 
 
Fr.: théorème de Russell-Vogt    

The internal structure and all observable charactersitics of a star (such as luminosity and temperature) are 
determined uniquely by its mass, chemical composition, and age. Same as  Russell-Vogt theorem. 

Named after the German astronomer Heinrich Vogt (1890-1968) and the American astronomer Henry 
Norris Russell (1877-1957);   theorem. 

void 
      
tohi (#) 
 
Fr.: vide    

A large region of cosmic space without galaxies. The first of these voids to be discovered lies in the 
direction of Boötes and is some 300 million light-years across. It is estimated that voids take up about 
98% of the volume of the Universe, with clusters of galaxies concentrated in the thin walls that surround 
them.   vacuum. 

M.E. voide, from O.Fr. voide "empty, vast, wide, hollow,"  from  L. vocivus "unoccupied, vacant," related 
to vacuus "empty,"   vacuum. 

Tohi "empty" (variants in dialects Tabari tisâ, Saraxsi, Lâsgardi, Sangesari tusâ, Aftari tussâ); Mid.Pers. 
tuhig; Av. taoš- "to  become empty," pres. tusa-, caus. taošaya-, tusn "they lose their posture;" cf. Skt. 
tuccha-, tucchya- "empty;" L. tesqua, tesca "deserted place;" Rus. tošcij "hollow;" PIE base *teus- "to 
empty." 

Voigt profile 
  	       
farâpâl-e Voigt 
 
Fr.: profil  de Voigt    

A spectral line profile in  which a spectral line is broadened by two types of mechanisms, one of which 
alone would produce a Gaussian profile (usually, as a result of the Doppler broadening), and the other 
would produce a Lorentzian profile. 

After Woldemar Voigt  (1850-1919), a German physicist;   profile. 

Volans 
    	    
Mâhi-ye Parandé (#) 
 
Fr.: Poisson volant    

The Flying Fish. A constellation in  the southern hemisphere at 7h 40m right ascension, -70° declination. 
Originally  called Piscis Volans, and invented by Johann Bayer (Uranometria, published in 1603). 
Abbreviation: Vol;  Genitive: Volantis. 

L. Volans "flying,"  from  volare "to fly." 
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Mâhi-ye Parandé, from mâhi "fish"  (Mid.Pers. mâhik; Av.  masya-; cf. Skt. matsya-; Pali maccha-) + 
parandé "flying,  flier,"  from paridan  "to fly"  (Mid./Mod.Pers.  par(r) "feather, wing,"  Av.  parna- 
"feather, wing;" cp. Skt. parna "feather,"  E. fern; PIE *porno-  "feather"). 

volatile 
  	     
gorizâ 
 
Fr.: volatile    

A substance that vaporizes at relatively low temperatures (e.g. H2O, CO2, CO, CH4, NH3, and so forth). 
The opposite of volatile is   refractory. 

M.E., from M.Fr.  volatile, from  L. volatilis  "fleeting,  transitory, flying,"  from  p.p. stem of volare "to fly," 
of unknown origin. 

Gorizâ "fleeting,"  from gorixtan,  gorizidan "to escape; to flee, run away" (Mid.Pers. virextan; Proto-
Iranian *vi-raik,  from vi-  "apart, asunder" + *raik; Av.  raek- "to leave, set free, let off;"  Mid./Mod.Pers. 
reg/rig (in  mordé-rig "inheritance");  Skt. ric- "to  leave," rinakti  "gives up, evacuates;" Gk. leipein "to 
leave;" L. linquere "to  leave;" from PIE *linkw-,  from  *leikw-  "to leave behind" (cf. Goth. leihvan; O.E. 
lænan "to lend;" O.H.G. lihan "to  borrow;"  O.N. lan "loan"). 

volcano 
      
âtašfešân (#) 
 
Fr.: volcan    

An opening in the Earth's crust from which lava, ash, and hot gases flow or are ejected during an eruption. 

From It. vulcano, from L.  Vulcanus  Vulcan. 

Âtašfešân, literally "scattering fire, " from  âtaš  fire + fešân, from fešân "to scatter," probably related to 
ešândan eject (v.). 

volt 
      
volt (#) 
 
Fr.: volt    

The SI unit of potential difference, defined as the difference of potentials across the ends of a conductor in 
which a power 1 watt is liberated when a current of 1 ampere flows through it. 

In honor of the Italian scientist Alessandro Volta (1745-1827), known for  his pioneering work in 
electricity and the invention of the first  battery. 

voltage 
  +    
voltâž (#) 
 
Fr.: voltage    

The electric potential difference expressed in volts. 

From   volt. 
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voltaic 
      
voltâyi (#) 
 
Fr.: voltaïque    

Of, relating to electricity  or electric currents, especially when produced by chemical action, as in a cell.  
photovoltaic detector. 

Alessandro Volta (1745-1827), Italian physicist, known for  his pioneering work in electricity. 

volume 
      
gonj (#) 
 
Fr.: volume    

The amount of space occupied by a three-dimensional object or region of space, expressed in cubic units. 

M.E. volum(e), from O.Fr. volume, from L.  volumen (genitive voluminis) "roll  (as of a manuscript), coil, 
wreath," from volvere "to turn around, roll." 

Gonj "volume," gonjdan  "to be contained or held; to hold;" gonjâyeš "capacity, holding, containing;" 
Mid.Pers. winj- "to  be contained;" Proto-Iranian *uiac-/*uic-;  cf. Skt. vyac- "to  contain, encompass," vyás- 
"extent, content, extension;" L. uincire "to  bind." 

Von Zeipel theorem 
  	        
farbin-e von Zeipe 
 
Fr.: théorème de von Zeipel    

A theorem that establishes a relation between the radiative flux at some colatitude on the surface of a 
rotating star and the local effective gravity (which is a function of  the angular velocity and colatitude). The 
theorem states that the radiative flux is proportional to the local effective gravity at the considered 
coolatitude. As a consequence, there is a much larger flux and a higher effective temperature at the pole 
than at the equator. In massive stars this latitudinal dependence of the temperature leads to asymmetric 
mass loss and also to enhanced average mass loss rates. 

Named for Edvard Hugo von Zeipel, Swedish astronomer (1873-1959);  theorem. 

vortex 
  	 	    
gerdšâr (#) 
 
Fr.: vortex    

Meteo.: A whirling  mass of water or air.  
A pattern of rotation in which  the rotation direction rotates by 360° along any path which surrounds the 
centre of the vortex. 

From L. vortex, variant of vertex "whirlpool;  whirlwind,   an eddy of water, wind, or flame;" from  stem of 
vertere "to turn," cognate with Pers. gardidan, as below. 

Gerdšâr (on the model of gerdâb "whirlpool"  and gerdbâd "whirlwind"),   from gard present stem of 
gardidan "to turn, to change" (Mid.Pers. vartitan  "to change, to turn;" Av.  vart- "to turn, revolve;" cf. 
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Skt. vrt- "to turn, roll,"  vartate "it  turns round, rolls;"  L. vertere "to turn;"  O.H.G. werden "to become;" 
PIE base *wer- "to turn, bend") + šâr, from šâré  fluid. 

vortical 
  	 	    
gerdšâri (#) 
 
Fr.: vorticiel    

Of or pertaining to a   vortex. 

Adj. from    vortex. 

vorticity 
  	 	    
gerdšârigi 
 
Fr.: vorticité    

In fluid  mechanics, a measure of the rate of rotational spin in a fluid. Mathematically, vorticity is a vector 
field defined as the curl of the velocity field:   = ∇  x  v.  
Meteo.: The rotation of air around a vertical axis. 

From L. vortic-,  from   vortex +    -ity. 

Gerdšârigi, from gerdšâr   vortex + -igi   -ity. 

Vulcan 
      
Vulkân (#) 
 
Fr.: Vulcain    

A hypothetical small planet proposed in the 19-th century to exist in an orbit between Mercury and the 
Sun. In order to explain some characteristics of Mercury's orbit, the French astronomer Urbain Jean 
Joseph Le Verrier (1811-1877) hypothesized the presence of another planet, which he named Vulcan. 
Those particularities of Mercury's orbit were later explained by Albert  Einstein's theory of general 
relativity. 

L. Vulcanus in Roman mythology the blacksmith god of fire  and volcanoes, a word of Etruscan origin 

Vulpecula 
  	    
Rubâhak (#) 
 
Fr.: Petit Renard    

The Little Fox. A  faint constellation in the northern hemisphere, at 20h right ascension, +25° declination, 
between Cygnus and Aquila. Abbreviation: Vul; Genitive: Vulpeculae. 

L. Vulpecua, from vulpes "fox,"  cognate with Pers. rubâh, as below, + diminutive suffix -cula,  variant of 
  -ule. 

Rubâhak "little fox,"  from rubâh 

W boson 
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    W    
boson-e W 
 
Fr.: boson W    

A   boson particle that, along with   Z boson, mediates the  weak force in particle interactions. Two 
kinds of W bosons exist, the W+ and its antiparticle W-. With a mass of 80.4 GeV/c2, the W boson is 
almost 100 times as massive as the  proton. 

W for   weak;   boson. 

W-R 
      
W-R 
 
Fr.: W-R    

Short for   Wolf-Rayet. 

  Wolf-Rayet star. 

Walraven photometry 
       	    
šidsanji-ye Walraven 
 
Fr.: photométrie de Walraven    

A photometric system with five  wavelength ranges that does not use filters. Instead it uses prisms and 
lenses (spectroscopy) to select the bands simultaneously. The wavelengths and the bandwidths are: W, 
3250 and 140 Å; U, 3630 and 240 Å; L, 3840 and 230 Å; B, 4320 and 450 Å; and V, 5470 and 720 Å. The 
Walraven photometer was unique in design and remained literally unique as copies were never built. In 
addition, during its whole life  the photometer was mounted permanently on the same telescope that had 
been built specifically for this  instrument, the 91 cm Lightcollector' reflector, which  started in 1958 at the 
Leiden Southern Station in Broederstroom, South-Africa. After 20 years in South-Africa  the telescope and 
photometer were moved to the European Southern Observatory La Silla observatory in Chile. The 
photometric observations were resumed in March 1979 and continued for another 12 years until the 
decommissioning of the photometer in 1991. 

After the inventors, the Dutch astronomer Theodore Walraven (1916-) and his wife Johanna Helena 
Walraven, née Terlinden (1920-89);   photometry. 

waning Moon 
        
mâh-e kâhandé (#) 
 
Fr.: lune descendante    

The circumstance when the phase of the Moon is decreasing from full to new Moon. 

Waning, from wane, from M.E. wanen (v.), O.E. wanian "to  lessen;" cf. O.S. wanon, O.N. vana, O.Fris. 
wania, M.Du. waenen, O.H.G. wanon "to wane, to grow less;"   moon. 

Mâh  moon; kâhandé "waning, decreasing, from kâstan, kâhidan "to decrease;" Mid.Pers. kâhitan, 
kâstan, kâhênitan "to decrease, diminish, lessen;" Av. kasu- "small, little" (Mod.Pers. keh); Proto-Iranian 
*kas- "to be small, diminish, lessen." 
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warm 
  	    
garm (#) 
 
Fr.: tiède    
Moderately hot. 
M.E.; O.E. wearm (cf. O.S., O.Fris., M.Du., O.H.G., Ger. warm, O.N. varmr, Goth. warmjan "to warm"); 
cognate with Pers. garm, as below. 
Garm "warm;" Mid.Pers. garm "warm;" O.Pers. garma-pada "name of the fourth month (June-July); Av. 
garma- "warm; heat;" cf. Skt. gharmá "heat;" Gk. therme, thermos; L. formus "warm;" E. warm, as 
above; PIE base *ghworm-/*ghwerm- "warm." 
warm front 
    	    
pišân-e garm 
 
Fr.: front chaud    
Meteo.: A leading edge that advances in a mass of air and replaces cooler air by warm air. 
 warm;  front. 
warm intercloud medium 
    	-	  	    
madim-e andarabri-ye garm 
 
Fr.: milieu internuage chaud    
A component of the  interstellar medium consisting of an extrêmely tenuous (density 0.1 to 10 cm-3) 
and relatively warm gas (temperature about 8,000 K) filling the space between denser neutral and ionized 
gas. Hydrogen is partly ionized, partly atomic and observed by the  21-centimeter line in emission. 
 warm;  interclou medium. 
warm-hot intergalactic medium 
    	-  	-    
madim-e andar-kahkašâni garm-dâq 
 
Fr.: milieu intergalactique chaud    
The space containing a cluster of galaxies filled with a tenuous gas of temperature 105 to 107 K and 
density 10-6 to 10-4 cm-3. WHIM has been continuously shock-heated during the process of structure 
formation. It is so highly ionized that it can only absorb or emit far-ultraviolet and soft X-ray photons, 
primarily at spectral lines of highly ionized C, O, Ne, and Fe. WHIM is thought to be the main reservoir of 
missing baryons. 
 warm;  hot;  intergalactic medium. 
warp 
      
tâb (#) 
 
Fr.: gauchissement    
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The vertical twisting of  a galactic disk in its outer parts. Many spiral galaxies, including our Milky  Way, 
appear to have warps in the outer reaches of their stellar and gas disks. The rotating body of stars and gas 
that characterizes a spiral galaxy is generally flat, but the outer regions may deviate from the plane of the 
disk. The causes are multiple, some warps can come from spontaneous instability, some result from 
interactions between galaxies, and many reflect the external gas accretion from cosmic matter filaments. 

M.E. werpen, OE weorpan "to throw;"  cf. O.S. werpan, O.N. verpa "to throw,"  Swed. värpa "to lay eggs," 
Du. werpen, Ger. werfen "to throw; to distort." Related to warp "threads running lengthwise in a fabric." 

Tâb "twisting, bending, waving, a curling  lock," from  tâbidan, tâftan "to twist,  to spin, to bend, to crook," 
p.p. of tâftah "spun, silk or linen cloth,"  loaned into E. as taffeta (from O.Fr. taffetas, from It. taffeta); 
similarly Gk.  tapetion "little  carpet" is probably from this Iranian origin  (from which  tapestry, tapis); 
Proto-Ir. *tap-  "to spin," related to tan-, tanidan "to spin;  to stretch,"   tension. 

warped disk 
  	   	   ~    
gerde-ye tâbdâr, disk-e ~ 
 
Fr.: disque gauchi    

A galactic disk that exhibits a   warp phenomenon. 

  warp;   disk. 

warping 
  	    
tâbdâri 
 
Fr.:    

Geology: The slight flexing or bending of the Earth's crust on a broad or regional scale, either upward or 
downward. 

Verbal noun from   warp (v.). 

waste 
      
âxâl (#) 
 
Fr.: déchet    

Unwanted or unusable items, remains, or byproducts.  nuclear waste;  radioactive  waste. 

M.E., from O.Fr. wast, g(u)ast, from L.  vastum, neuter of vastus "waste." 

Âxâl "waste, rubbish," of unknown origin. 

water 
      
âb (#) 
 
Fr.: eau    

H2O, the normal exide of hydrogen. Melting point of pure water is 0°C and its boiling point  100°C. Water 
has a maximum density at very nearly 4°C of (by definition) 1.000 grams per c.c. (1/1000 of a liter). It 
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then expands as its temperature drops to 0°C, the density being 0.99987. On freezing, it expands still 
further, giving ice a density of 0.9168 at 0°C. 

Water, from O.E. wæter, from P.Gmc. *watar  (Du. water; O.H.G. wazzar; Ger. Wasser; Goth. wato); cf. 
Gk. hydro-, combining form  of hydor "water,"  cognate with Skt. udá- "water;" Khotanese 	tc "water;" 
Hittite utar; L. unda "wave;"  O.C.S., Rus. voda; Lith. vanduo; from PIE base *wed- "water; wet." 

Âb "water," variants iv, êw, âp; from Mid.Pers. âb "water;"  O. Pers. ap- "water;" Av. ap- "water;"  cf. Skt. 
áp- "water;" Hitt.  happa- "water;" PIE p-, ab- "water, river;"  cf. Gk. Apidanos, proper noun, a river in 
Thessalia; L. amnis "stream, river" (from *abnis);  O.Ir. ab "river,"  O.Prus. ape "stream," Lith. upé 
"stream;" Latv. upe "brook." 

water clock 
      
pang (#) 
 
Fr.: clepsydre    

An ancient form of clock,  used by several civilizations, consisting of a water container with a small hole 
from which the water slowly  dripped. Time was reckoned by the level of the water remaining in the 
container. 

  water;   clock 

Pang "a copper bason with a small hole in the bottom, for water in which it is placed to flow through, used 
for measuring time" used in Iran. 

water maser 
  	       
meyzer-e âb 
 
Fr.: maser H2O    

An interstellar   maser phenomenon in which water (H2O) molecules undergo the processes of  
population inversion and   stimulated emission. H2O masers are detected towards star formation regions 
and the envelopes of evolved stars. The maser emission comes from regions that are typically quite small, 
not larger than the solar system. The main emission frequency is 22 GHz, which shows up in strong lines. 
There are, however, other H2O maser transitions at 380 GHz and 183 GHz, which are much weaker than 
the 22 GHz line. The former transitions are sporadically detected since they are strongly absorbed in the 
Earth's atmosphere, because of its high water vapor content. 

  water;   maser 

water vapor 
  	      
boxâr-e âb (#) 
 
Fr.: vapeur d'eau    

Water in the gaseous state.  
Meteo.: Atmospheric water in vapor form; one of the most important components of the atmosphere. 

  water;   vapor. 

watt 
      
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watt (#) 
 
Fr.: watt    

A unit of power in  the SI or MKS system of units, symbol W, equivalent to one joule per second. 1 W = 1 
J s-1 = 1 kg m2 s-3 = 1 N m s-1 = 107 erg s-1.  
Electricity:  The current in amperes multiplied by the electrical potential in volts. 

In honor of James Watt (1736-1819) the eminent Scottish inventor and mechanical engineer. 

wave 
      
mowj (#) 
 
Fr.: onde    

General: A raised ridge-shaped formation moving across the surface of a liquid (as of the sea).  
Physics: A disturbance advancing from point to point in a medium or space as in the propagation of sound 
or light. 

M.E. waw; O.E. wagian "to move to and fro,"  wafian "to wave with  the hands" (cf. O.N. vafra "to hover 
about," M.H.G. waben "to wave, undulate"). 

Mowj, loan from Ar.  mauj. 

wave equation 
          
hamugeš-e mowj 
 
Fr.: équation d'onde    

The partial differential equation 2U / 2x + 2U / 2y + 2U / 2z = (1/c2) 2U / 2t or its counterparts in 
one or two dimensions or in other coordinates, the solution of which represents the propagation of 
displacementU as waves with velocity c. 

  wave;   equation. 

wave function 
  	       
karyâ-ye mowj 
 
Fr.: fonction  d'onde    

In quantum mechanics, the function of space and time that satisfies  Schrödinger's equation. The square 
of the modulus of its amplitude at any point represents the probability of finding a particle there. 

  wave;   function. 

wave mechanics 
         
mekânik-e mowji (#) 
 
Fr.: mécanique ondulatoire    
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One of the forms of quantum mechanics, due to Louis de Broglie and extended by E. Schrödinger. It 
originated in the suggestion that light consists of corpuscles as well as of waves and the consequent 
suggestion that all elementary particles are associated with waves. 

  wave;   mechanics 

wave number 
        
adad-e mowj (#) 
 
Fr.: nombre d'onde    

The reciprocal of wavelength (V = 1 / ) expressed in cm, i.e. the number of waves per cm path. Wave 
numbers are proportionate to frequencies of vibration. 

  wave;   number 

wave optics 
  	      
nvrik-e mowji 
 
Fr.: optique ondulatoire    

The branch of optics that analyzes the electromagnetic radiation in terms of its wave characteristics. Also 
called   physical optics. 

  wave;   optics. 

wave packet 
      
basté mowj (#) 
 
Fr.: paquet d'onde    

A traveling waveform  consisting of the superposition of several waves of different wavelengths and 
phases. 

  wave; packet from M.E. pak "bundle" + diminutive  suffix  -et; maybe from M.Fr.  pacquet. 

Basté "packet," literally "bound, tied;  set," p.p. of bastan "to form, bind, tie" (Mid.Pers.  bastan/vastan "to 
bind, shut;" Av./O.Pers. band- "to bind, fetter,"  banda- "band, tie;" cf. Skt. bandh- "to bind,  tie, fasten;" 
Ger. binden; E. bind; PIE base *bhendh- "to bind"). 

wave plate 
        
tiqe-ye mowj (#) 
 
Fr.: lame à retard    

An optical element that retards the phase of one plane of vibration of light relative to the plane at right 
angles. The two beams then recombine to form a single beam with new polarization characteristics. A 
typical wave plate is a birefringent crystal with a carefully  chosen orientation and thickness. Also known 
as  retardation  plate. A   half-wave  plate creates a half-wave retardation. See also  quarter-wave 
plate. 

  wave;   plate. 
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wave-particle duality 
    -	    
dogânegi-ye mowj-zarré 
 
Fr.: dualité  onde-particule    

The principle admitted in quantum mechanics that all perticles have a wave-like nature and that waves 
have a particle aspect. The wave-particle duality is of fundamental importance in obtaining a realistic 
picture of the elementary particles. 

  wave;   particle;    duality. 

waveband 
      
mowj-bând 
 
Fr.: bande de longueur d'onde    

A portion of the electromagnetic spectrum which is defined because of its characteristics or for its use. 

  wave;   band. 

waveform 
      
mowjdis 
 
Fr.: forme d'onde    

A graphical representation of the shape of a wave for a given instant in time. 

  wave;   form. 

waveform analysis 
        
ânâlas-e mowjdis 
 
Fr.: analyse de forme d'onde    

The resolution of a complex waveform into a sum of simple periodic waves, usually by computer means. 

  waveform;   analysis. 

wavefront 
     -    
pišân-e mowj, mowj-pišân 
 
Fr.: front  d'onde    

The locus of adjacent points possessing the same phase in the path of a wave motion. Its surface is 
uniform (spherical or plane) and normal to propagation direction in an isotropic medium.   wavefront 
distortion. 

  wave;   front. 

wavefront correction 
  	        
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aršâyeš-e pišân-e mowj 
 
Fr.: correction  de front d'onde    

In   adaptive optics, eliminating the effects of atmospheric turbulence on the wavefront of the object 
being observed.  wavefront distortion. 

  wavefront;   correction. 

wavefront distortion 
          
cowlegi-ye pišân-e mowj 
 
Fr.: distortion  de front d'onde    

The disruption of the spherical shape of a wavefront due to atmospheric turbulence which makes the 
adjacent points in the wavefront out of phase. 

  wavefront;   distortion. 

wavefront sensor 
  
	           
hessgar-e pišân-e mowj 
 
Fr.: analyseur de front d'onde    

In adaptive optics, a device that analyzes the light sample coming from the wavefront and determines the 
error in each part of the beam. The wavefront sensor used in adaptive optics is a  Shack-Hartmann type, 
which works in conjunction  with a deformable mirror. 

  wavefront;   sensor. 

wavefront tilt 
  	         
gerâ-ye pišân-e mowj 
 
Fr.: inclinaison  du front d'onde    

The average slope in both the X and Y directions of a  wavefront or phase profile across the pupil of an 
optical system. 

  wavefront;   tilt. 

waveguide 
  	    
mowjbar (#) 
 
Fr.: guide d'ondes    

Any transmission medium, such as a hollow metal conductor, coaxial cable, or glass fiber, capable of 
confining and supporting the propagation of electromagnetic waves regardless of wavelength or mode of 
propagation. 

  wave; guide, M.E., from O.Fr. guider "to  guide, lead," from Frankish *witan  "show the way," from 
P.Gmc. *wit- "to  know" (cf.  Ger. weisen "to show, point out," wissen "to know;" O.E. witan  "to see"). 
Cognate with Pers. bin- "to see" (present stem of didan "to see"); Mid.Pers. wyn-; O.Pers. vain- "to see;" 
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Av. van- "to see;" Skt. veda "I know;" Gk. oida "I  know," idein  "to see;" L. videre "to see;" PIE base 
*weid- "to know,  to see." 

Mowjbar, from  mowj  wave + -bar "carrier,"  from bordan "to  carry, lead" (Mid.Pers. burdan, 
O.Pers./Av. bar- "to bear, carry," barre "to bear (infinitive)," Skt. bharati  "he carries," Gk. pherein, L. 
fero "to carry;" PIE base *bher- "to  carry"). 

wavelength 
  
   -
    
tul-e mowj (#), mowj-tul  (#) 
 
Fr.: longueur d'onde    

The distance between two successive points in the wave that are characterized by the same phase of 
oscillation; e.g.   de Broglie wavelength;   Compton wavelength;   blaze wavelength;   peak 
wavelength. 

  wave;   length. 

waxing Moon 
        
mâh-e fazâyandé (#) 
 
Fr.: lune montante    

The circumstance when the phase of the Moon is increasing from new to full Moon. 

M.E. wax "grow bigger, greater," O.E. weaxan "to increase, grow;" cf. O.H.G. wahsan, O.N. vaxa, Du. 
wassen, Ger. wachsen "to grow, increase;" cognate with Mid.Pers. waxš-, waxšidan "to grow;" Av. xaxš- 
"to grow," xaxša- "growth;"  Skt. vaks- "to grow, become big;" Gk. auxein "to  increase;"   moon. 

Mâh  moon; fazâyandé "waxing, incresing," from fozudan, vairant of afzudan "to add, increase" 
(Mid.Pers. abzudan "to increase, grow;" O.Pers. abijav- "to increase, add to, promote," from abi-, aiby- 
"in addition to; to;  against" + root jav- "press forward;" Av.  gav- "to hasten, drive;" Sk. jav- "to  press 
forward, impel quickly,  excite," javate "hastens"). 

WC Wolf-Rayet 
  iZ0-	  CW    
Wolf-Rayet-e WC 
 
Fr.: Wolf-Rayet WC    

A   Wolf-Rayet star whose spectrum is dominated by emission lines of ionized carbon: C III 5696 Å, C 
III / C  IV 4650 Å, C IV  5801-12 Å. This  type is divided in sub-types WC4 to WC9.  
For theoretical models, a Wolf-Rayet star whose carbon abundance at surface is larger than nitrogen 
abundance and has the abundance ratio (C + O) / He < 1 (in number). 

W short for Wolf-Rayet star, C for   carbon. 

weak 
  	   	 	    
nazâr (#), kamnur (#), kamzur (#) 
 
Fr.: faible    

Not powerful or intense.   electroweak interaction,    weak force. 
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From O.N. veikr "weak,"  cognate with O.E. wac "weak, pliant, soft," from  P.Gmc. *waikwaz "yield," 
*wikanan "bend" (cf.  Du. week "weak, soft, tender," O.H.G. weih "yielding,  soft," Ger. weich "soft,"  from 
PIE base *weik- "to bend, wind" 

Nazâr "weak, feeble, thin, slim; flesh without  fat" (bâde-ye nazâr "a wine with minute alcohol,"  soxan-e 
nazâr "inconsitent, weak statement"), variant zâr, Mid.Pers. nizâr "weak, feeble," Mid./Mod.Pers. zarmân 
"old man, deterioration," Av.  zairina- "exhausting, slackening," zaurura-  "weak through old age, 
decrepit," cf. Skt. jára- "wearing  out, exhaustion," jaran- "old, decayed," jarimán- "weakness through 
old age," Gk. geron "old man," L. granum "grain;"  PIE base *ger- "wear away."  
Kamnur, from kam "little,  few; deficient,  wanting; scarce" (Mid.Pers. kam "little, small,  few," O.Pers./Av. 
kamna- "small, few") + nur   light.  
Kamzur, from ham + zur  strength. 

weak encounter 
  		  	    
ruyâruyi-ye nazâr 
 
Fr.: rencontre faible    

In a   star cluster, an   encounter that occurs at a distance and produces only very small changes in a 
star's velocity. 

  weak;   encounter. 

weak force 
  	  	 ~ 	    
niru-ye kamzur, ~ nazâr 
 
Fr.: force faible    

Same as  weak interaction. 

  weak;   force. 

weak interaction 
  	+	  	 ~ 	    
andaržireš-e kamzur, ~ nazâr 
 
Fr.: interaction  faible    

One of the fundamental forces of nature that accounts for some particle interaction, such as  beta decay 
(  radioactivity),  the decay of free   neutrons,   neutrino interactions, and so forth. It is short-ranged, 
dominating at distances of 10-16 cm and occurs at a rate slower than that of the  strong interaction by a 
factor of about 10-13, hence its name. Although the weak interaction also includes interactions in which no 
neutrinos are emitted, neutrino emission accompanies all weak interactions of interest to astrophysics. 
Weak interaction plays an imortant role in the evolution of the stars from birth to death. For example, the 
  proton-proton reaction  is a weak interaction. Also called   weak force or   weak nuclear force. 

  weak;   interaction. 

weak nuclear force 
  	    	 ~ ~ 	    
niru-ye hasteyi-ye kamzur, ~ ~ nazâr 
 
Fr.: force nucléaire faible    
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Same as  weak interaction. 

  weak;   nuclear;   force. 

weak-line T Tauri star 
  	   T-  
  	    
setâre-ye T-Gâv bâ xatthâ-ye nazâr 
 
Fr.: étoile T Tauri  à raies faibles    

A T Tauri star that lacks strong emission lines in its optical spectrum, and lacks both strong  stellar 
wind and   infrared excess. These objects are believed to be  pre-main sequence stars without obvious 
signs for disk   accretion. Weak-line T  Tauri stars result from the evolution of   classical T Tauri  stars. 

  weak;   line;   T Tauri  star. 

weather 
      
havâ (#) 
 
Fr.: temps    

The state of the atmosphere, mainly with regard to its effects of temperature, cloudiness, rainfall, wind, 
etc. upon life and human activities. As distinguished from   climate, weather consists of the short-term 
variations in the atmosphere. 

M.E.n, from O.E. weder; cf. M.Du.,  Du. weder, O.H.G. wetar, Ger. Wetter "storm, wind,  weather." 

Havâ, from Ar., probably  itself a loanword from Mid.Pers. vây "weather," Av.  vayah-, vaya- "weather, 
atmosphere," from va- "to blow." Cf.  Skt. va-, Gk. aemi- "to blow;"  Av.  vâta- "wind,"  Skt. vata-, L. 
ventus, Mod. Pers. bâd "wind." PIE *we- "to blow". 

weathering 
      
sâyand (#) 
 
Fr.: altération  atmosphérique    

Geology: The various processes, such as the actions of wind, rain, temperature changes and so forth, 
which mechanically and chemically cause exposed rocks to decompose. 

From   weather + -ing. 

Sâyand, from sâyidan "to touch, to rub," variants sâbidan, pasâvidan; Khotanese sauy- "to rub;" Sogdian 
ps'w- "to touch;" ultimately  Proto-Iranian *sau- "to  rub." 

weber 
  	    
weber (#) 
 
Fr.: weber    

The SI unit of magnetic flux, Wb. 

Named after German physicist Wilhelm Eduard Weber (1804-1891) 
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wedge 
       
gové (#) 
 
Fr.: coin    

A glass prism of very small angle used as an optical element to divert the path of a beam of light for a 
particular purpose.  absorbing wedge. 

M.E. wegge; O.E. wecg "a wedge," cf. M.Du. wegge, Du. wig, O.H.G. weggi "wedge," Ger. Weck "wedge-
shaped bread roll." 

Gové "wedge;" Av. vada- "wedge, xva
a- "deadly weapon;" cf. Skt. vadhá- "killer,  deadly weapon," vadh- 
"to slay, kill;"  Gk. othein "to  push" (root of   osmosis). 

wedge photometer 
  	  "0>    
nursanj-e gove-yi 
 
Fr.: photomètre à coin    

A photometer in which an   absorbing wedge is inserted in the brighter of two beams until the flux 
densities of the two light sources are equal. 

  wedge;  photometer. 

week 
      
hafté (#) 
 
Fr.: semaine    

A division  of time containing 7 successive days, which is completely independent of the month or the 
year. Unlike the month and the year, the week is an artificial unit of time, lacking an equivalent 
astronomical period. 

M.E. weke; O.E. wice, cf. O.N. vika, M.Du.  weke, O.H.G. wecha, Ger. Woche, akin to L. vicis "turn, 
change." 

Hafté "week, hebdomad," from haft "seven"   hepta-. 

weight 
      
vazn (#) 
 
Fr.: poids    

1) The force of attraction of the Earth on a given mass.  molecular weight;   weightlessness.  
2) Statistics: A measure of the relative importance of an item in a statistical population.  weighted mean. 

M.E., from O.E. gewiht, cf.  O.N. vætt, O.Fris. wicht, M.Du. gewicht, Ger. Gewicht. 

Vazn, loan from Ar. wazn. 

weighted mean 
         
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miyângin-e vazni (#) 
 
Fr.: moyenne pondérée    

An mean which is obtained by combining different numbers according to the relative importance of each. 

  weight;   mean. 

weightlessness 
      
bivazni (#) 
 
Fr.: apesanteur    

The phenomenon experienced by a body when there is no force of reaction on it. This happens when the 
body is in   free fall in  a   gravitational  field or when the net force on it is zero. 

From   weight + -less suffix meaning "without"  + -ness a suffix of quality  or state. 

Bivazni, from bi- without"    a-  + -i. 

Werner band 
    		    
bând-e Werner 
 
Fr.: bande de Werner    

A   band, ranging from 1160 Å  to 1250 Å, in the ultraviolet  spectra of  molecular  hydrogen. 

Named after the Danish physicist Sven Theodor Werner (1898-1984), who discovered the band;  band. 

west 
  	    
bâxtar (#) 
 
Fr.: ouest    

The direction 90° to the left or 270° to the right of    north. 

M.E., O.E. "west" "in  or toward the west;" cf. O.N. vestr, O.Fris., M.Du.,  Du. west, Ger. West; PIE base 
*wes- (Gk. hesperos, L. vesper "evening, west"). 

Bâxtar "west;" Mid.Pers. apâxtar  "north;" Av.  apxtar "northern." 

West, comet (C/1975 V1) 
  	   	  ~    
donbâledâr-e West, domdâr-e ~ 
 
Fr.: comète West    

A spectacular comet that at its closest approach to Earth reached a brightness of -1 magnitude. It was so 
bright that could be seen even at sunrise. The comet reached perihelion on 1976 Feb. 25 at 0.20 A.U. and 
had a fan-shaped tail of dimensions 25° x 25° x 15° on the sky. A few days after perihelion, the nucleus 
split in four fragments. The CO molecule in comets was first detected in West. The comet's orbit has a 
period of about 500,000 years. Formerly designated 1976 VI. 
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After the Danish astronomer Richard M. West (1941-), who worked at the European Southern 
Observatory (ESO);   comet. 

western 
  	    
bâxtari (#) 
 
Fr.: (de l')  ouest, occidental    

Lying toward or situated in the west.   greatest western elongation. 

Adjective from    west. 

Wezen 
      
Vazn (#) 
 
Fr.: Wezen    

The star E Canis Majoris, magnitude 1.84. It is an F8 supergiant 1800 light-years away. Among bright 
stars, Wezen is one of the most distant and luminous. Its luminosity is 50,000 times that of the Sun. Other 
designations: Alwazn, Wesen, HR 2693, HD 54605. 

From Ar. Al-wazn () "weight." 

Vazn, from Ar. Al-wazn, as above. 

Whirlpool  galaxy 
    	    
kahkešân-e Gerdâb (#) 
 
Fr.: galaxie du Tourbillon    

A large spiral galaxy of type Sc seen face-on in the constalletion  Canes Venatici and lying about 31 
million  light-years away. Known aslo as M51 and NGC 5194. It is interacting with  a small irregular 
galaxy NGC 5195. 

Whirlpool "a spiriling  current of water, from  whirl  "to turn around" + pool "a body of  water;"   galaxy. 

Kahkešân galaxy; gerdâb "whirlpool,"   from gerd from  gardidan "to turn"  (  polytrope) +  âb "water" 
  water. 

whistler 
      
sutzani 
 
Fr.: sifflement    

A whistling  sound of descending pitch picked up by radio telescopes under ceratin circumstances. 
Whistlers are caused by radio waves from distant lightening flashes, which follow the lines of force of the 
Earth's magnetic field and are reflected back to Earth by the  ionosphere. 

From M.E. whistler,;  O.E. hwistlere, from hwistlian  "whistle." 

Sutzani "whistling," from  "whistle,"  probably onomatopoeia + zani verbal noun from zadan "to make, to 
do," originally  "to strike, beat; to do; to play an instrument" (Mid.Pers. zatan, žatan; O.Pers./Av. jan-, 
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gan- "to strike, hit, smite, kill"  (jantar-  "smiter");  cf. Skt. han- "to  strike, beat" (hantar- "smiter, killer"); 
Gk. theinein "to strike;"  L. fendere "to strike, push;" Gmc. *gundjo  "war, battle;" PIE *gwhen- "to strike, 
kill"). 

white 
      
sefid (#) 
 
Fr.: blanc    

Having the color of fresh snow or milk;  reflecting nearly all the rays of sunlight.    white dwarf;   night. 

M.E. whit(e); O.E. hwit,  from P.Gmc. *khwitaz (cf.  O.S., O.Fris. hwit, O.N. hvitr,  Du. wit, O.H.G. hwiz, 
Ger. weiß, Goth. hveits); cognate with Pers. sefid, as below. 

Sefid, sepid "white;" Mid.Pers. spêt; Av. spita- "white;"  cf. Skt. veta- "white;" Lith.  sviesti "to shine," 
svaityti "to brighten;"  cognate with E. white, as above. 

white dwarf 
         
sefid kutulé, kutule-ye sefid (#) 
 
Fr.: naine blanche    

A compact star of high surface temperature, low luminosity, and high density (105-108 g cm-3), with 
roughly the mass of the Sun and the radius of the Earth, representing the end-point of the evolution of all 
stars with a mass lower than 1.43 solar masses.  Chandrasekhar limit. White dwarfs result from a 
gravitational contraction phase when no nuclear energy is generated in the star. They are composed of  
degenerate electrons and nuclei. The first white dwarf to be discovered was Sirius B, the  companion of 
Sirius. The main white dwarf types are as follows: DA, a hydrogen-rich atmosphere or outer layer, 
indicated by strong Balmer hydrogen spectral lines; DB, a helium-rich atmosphere, indicated by neutral 
helium, He I, spectral lines; DO, a helium-rich atmosphere, indicated by ionized helium, He II, spectral 
lines. 

The term white dwarf was coined by the Dutch-American astronomer Willem Luyten (1899-1994) in 
1922, from   white;   dwarf. 

white hole 
  	        
surâx-e sefid, sefid-câl 
 
Fr.: trou  blanc    

A hypothetical opposite of the   black hole, from which  particles and light pour out. However, there is a 
basic problem with white holes. Contrarily to black  holes, no physical processes justify their existance. 
The appearance of a white hole is not due to any cause, it is acausal. 

  white;   hole. 

white night 
         
šab-e sefid (#) 
 
Fr.: nuit  blanche    
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The circumstance pertaining to polar latitudes in which when the Sun sets its center does not go beyond 6° 
below the horizon and the  twilight  lasts all the night. 

  white;   night. 

white noise 
        
nufe-ye sefid 
 
Fr.: bruit  blanc    

A random signal that has a relatively wide continuous range of frequencies of uniform intensity. 

  white;   noise. 

width 
      
pahnâ (#) 
 
Fr.: largeur    

An extent from side to side; breadth; wideness.  bandwidth;   beamwidth;   equivalent width;   
slitwidth. 

From wide, M.E., O.E. wid (cf.  Du. wijd, O.H.G. wit,  Ger. weit) + -th a suffix  forming nouns of quality or 
condition, M.E. -th(e); O.E. -thu,  -th. 

Pahnâ, from pahn "wide, broad," from Mid.Pers.  pah(a)n; Av. paana- "broad, wide, spacious." 

Wien's displacement law 
    --      
qânun-e jâ-be-jâyi-ye Wien (#) 
 
Fr.: loi  du déplacement de Wien    

The wavelength corresponding to the maximum emissive power of a black body is inversely proportional 
to the absolute temperature of the body: max.T = 0.29 cm-deg. Wien's law explains why objects of 
different temperature emit spectra that peak at different wavelengths. Hotter objects emit most of their 
radiation at shorter wavelengths; hence they will appear to be bluer. Wien's law was an early attempt to 
describe the  blackbody radiation.  The law closely approximated the true shape of the blackbody 
spectrum at short wavelengths, but ultimately failed because it relied solely on classical physics. It was 
superseded by  Planck's radiation law, which  correctly describes the blackbody spectrum at all 
wavelengths. 

After the German physicist Wilhelm  Wien (1864-1928), who found the law in 1896. He was awarded the 
1911 Nobel Prize in physics;   displacement;  law. 

WIMP 
      
WIMP (#) 
 
Fr.: WIMP    

A member of a broad class of hypothetical elementary particles moving with non-relativistical speeds at 
the time of structure formation in the early Universe. WIMPs have nonzero rest mass and participate only 
in the weak nuclear interaction. WIMPs are expected to have collapsed into a roughly isothermal, 
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spherical halo within which the visible  portion of our galaxy resides.   dark halo. The   neutralino, 
predicted by supersymmetric theories is the favorite WIMP candidate. Another candidate is the  axion. 
WIMPs are candidates for dark matter. 

  weak;   interction;    massive;  particle  . 

wind 
      
bâd (#) 
 
Fr.: vent    

Meteo.: Air in motion,  especially a natural and perceptible movement of air relative to the ground.  
Astro.  radiation-driven  wind;   solar  wind;   Galactic  wind;   stellar  wind. 

M.E., O.E. wind (cf. O.S., O.Fris., Du. wind,  O.H.G. wind, Ger. Wind, Goth. winds), 

Bâd, from Mid.Pers. wâd "wind;"  Av. vta- "wind;"  cf. Skt. vta- "wind, god of wind;"  Gk. anemos 
"wind;"  L. ventus "wind"  (Fr. vent); cognate with E. wind, as above. 

wind blanketing 
        
patumandi-ye bâd 
 
Fr.: effet de couverture du vent    

A process whereby dense winds of very luminous O type stars modify the temperature and internal 
structure of the underlying photosphere by scattering back a considerable part of the coming photospheric 
radiation. Not to be confused with   line blanketing . 

Thus called because the wind acts like a blanket and heats the photosphere * by reflecting its radiation;  
wind. 

wind rose 
      
bâdnaqš (#) 
 
Fr.: rose des vents    

A diagram showing the relative frequency of winds blowing  from each of the 8 or 16 main points of the 
compass, sometimes within specified speed ranges, at a given location over a considerable period. 

Translation of Ger. Windrose "compass card," from Wind  wind + Rose "rose,"   Rosette Nebula. 

Bâdnaqš, from bâd wind  + naqš "painting, engraving, printing,"    map. 

wind vane 
      
bâdnemâ (#) 
 
Fr.: girouette    

An object that is balanced on a rotating axis and indicates the direction of the wind. Also called a weather 
vane. 
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 wind + vane "a blade, plate," O.E. fana< "flag, weather-cock;" cf. Goth. fana "piece of cloth," O.H.G. 
fano, Ger. Fahne "flag, standard." 

Bbâdnemâ "wind indicator," from bâd wind + nemâ, from nemudan planetarium. 

window 
  	    
rowzané (#) 
 
Fr.: fenêtre    

1) Anything likened to a window in appearance or function.  
2) In particular, the wavelength region in the electromagnetic spectrum that is relatively unaffected by 
atmospheric absorption.  atmospheric windows;  infrared window;  optical window;  radio 
window. 

Window literally "wind eye," from O.N. vindauga, from vindr wind + auga eye. 

Rowzané, from rowzan "window, aperture;" Mid.Pers. rocânak "window," rôšn "light; bright, luminous," 
from Av. raocana- "bright, shining, radiant," raocah- "light, luminous; daylight," related to Mod.Pers. ruz 
"day," from Mid.Pers. rôc, O.Pers. raucah-; akin to Skt. rocaná- "bright, shining, roka- "brightness, light;" 
Gk. leukos "white, clear;" L. lux "light" (also lumen, luna); PIE base *leuk- "light, brightness." The 
Persian words rowšan "bright, clear," foruq "light," and afruxtan "to light, kindle" also belong to this 
family, as well as the E. light, Ger. Licht, and Fr. lumière; forusorx infrarouge. 

wing 
      
bâl (#) 
 
Fr.: aile    

1) Either of the two limbs of a bird allowing her to fly.  Pegasus.  
2) Either of the large flat structures in an aircraft's body that provide the main source of lift.  
3) In spectroscopy, same as  line wing. 

M.E. wenge from O.N. vængr "wing of a bird, aisle, etc." (cf. Dan., Swed. vinge "wing"). 

Bâl "wing;" Mid.Pers. bâlak "wing;" variant of par / parr, with the conversion of p to b and r to l. 

winter 
      
zemestân (#) 
 
Fr.: hiver    

The season beginning at the  winter solstice, about December 22 and lasting until the  vernal equinox, 
about March 21. 

M.E., OE; cf. O.Fris., Du. winter, O.S., O.H.G. wintar, Ger. winter, Dan., Swed. vinter, Goth. wintrus 
"winter"), 

Zemestân "winter," related to zam "cold," Mid.Pers. zam, zamistân "winter;" Av. zimô "winter;" cf. Skt. 
hima- "cold, frost;" Ossetic zymæg/zumæg "winter;" Gk. xeimon "winter;" L. hiems "winter;" Lith. ziema 
"winter;" PIE *gheim- "snow, winter." 

winter solstice 
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  	      
huristân-e zemestâni 
 
Fr.: solstice d'hiver    

The moment in the Northern hesmisphere when the Sun attains its lowest declination of -23°17' with 
respect to the  equator plane.   summer solstice. 

  winter;   solstice.. 

wisdom 
  	    
xerad (#) 
 
Fr.: sagesse    

Good judgment with respect to abstract truth or theoretical matters. For Zarathushtra (around 1500 B.C.), 
wisdom is the utmost attribute of God, whom he call Ahura Mazda "Wise Lord"  (" ... the Lord, wise in  His 
rule, ... - Y45.9). For Plato (c. 427-347 B.C.) wisdom is the virtue appropriate to the rational soul. For 
Aristotle (c. 384-322 B.C.) it  is the highest intellectual virtue. And for  Ferdowsi (c. 932-1020 A.D.) no 
one can praise wisdom to the level it deserves.  reason. 

M.E.; O.E. wisdom, from wis "wise"  + -dom. The first comonent is related to   vision and Pers. bin, 
didan "to see." 

Xerad "understanding, judjement, intellect, wisdom;" Mid.Pers. xrad  "reason, intellect, intelligence, 
wisdom, understanding;" O.Pers. xrau- "wisdom;" Av. xratu- "intelligence,  undestanding, wisdom; will, 
purpose, council;" cf. Skt. krátu- "power, will-power;"   Gk. kratos "power,  strength." 

WMAP 
   WMAP    
WMAP  (#) 
 
Fr.: WMAP    

A space telescope launched by NASA in 2001 which measures the temperature fluctuations in the  
cosmic microwave background (CMB) radiation. It  creates a full-sky map of the CMB, with  a 13 
arcminute resolution via multi-frequency observations. WMAP  is the first mission to use a  Lagrangian 
point L2 as its permanent observing station at a distance of 1.5 million km. WMAP completed its prime 
two years of mission operations in September 2003 and is continuing in 2009 its observations for still 
several years to come. WMAP's measurements have played a considerable role in establishing the current 
standard model of cosmology. They are consistent with a Universe that is dominated by  dark energy, 
with negative pressure or a  cosmological constant. In this model, the age of the Universe is 13.73 ± 
0.12 billion years. The current expansion rate of the Universe measured by the Hubble constant, is 70.5 ± 
1.3 km·s-1 Mpc-1. The content of the Universe consists of 4.56% ± 0.15% ordinary  baryonic matter, 
22.8% ± 1.3%   cold dark matter, and 72.6% ± 1.5% of   dark energy, that accelerates the  
expansion of the Universe. 

WMAP, short for Wilkinson Microwave Anisotropy  Probe, in honor of David Todd  Wilkinson  (1935-
2002), who had been a member of the mission's science team. 

WN Wolf-Rayet 
  iZ0-	  NW    
Wolf-Rayet-e WN 
 
Fr.: Wolf-Rayet WN    
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A  Wolf-Rayet star whose spectrum is dominated by emission lines of ionized nitrogen: N II 3995 Å, N 
III 4634-4661 Å, N III 5314 Å, N IV 3479-3484 Å, N IV 4058 Å, N V 4603 Å, N V 4619 Å, and N V 
4933-4944 Å. This type is divided in sub-types WN2 to WN11. 

W short for Wolf-Rayet star, N for  nitrogen. 

WNE Wolf-Rayet 
  iZ0-	  ENW    
Wolf-Rayet-e WNE 
 
Fr.: Wolf-Rayet WNE    

In theoretical models, a  Wolf-Rayet star without hydrogen at its surface (< 10-5 in number) and with 
surface carbon abundance smaller than nitrogen abundance. 

W short for Wolf-Rayet star, N for  nitrogen, E for early. 

WNL Wolf-Rayet 
  iZ0-	  LNW    
Wolf-Rayet-e WNL 
 
Fr.: Wolf-Rayet WNL    

In theoretical models, a  Wolf-Rayet star with hydrogen at its surface (> 10-5 in number). A star enters 
the Wolf-Rayet phase as a WNL, then may evolve through the sequence WNL  WNE,  WC,  WO. It 
can end its evolution at any of these stages. 

W short for Wolf-Rayet star, N for  nitrogen, L for late. 

WO Wolf-Rayet 
  iZ0-	  OW    
Wolf-Rayet-e WO 
 
Fr.: Wolf-Rayet WO    

A  Wolf-Rayet star whose spectrum shows emission lines of carbon and strong emission lines of oxygen 
O VI 3811-34 Å. In theoretical models, a W-R star whose carbon abundance at surface is larger than 
nitrogen abundance and has the abundance ratio (C + O) / He > 1 (in number). 

W short for Wolf-Rayet star, O for  oxygen. 

Wolf number 
    iZ0    
adad-e Wolf 
 
Fr.: nombre de Wolf    

A number indicationg the degree of sunspot activity.  sunspot number 

Named after Johann Rudolf Wolf of Zurich who introduced the number in 1852;  number. 

Wolf-Rayet galaxy 
    iZ0-	    
kahkešân-e Wolf-Rayet 
 
Fr.: galaxie Wolf-Rayet    
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A subset of   starburst galaxies whose integrated spectra show broad emission features attributed to the 
presence of hundreds to thiousands  Wolf-Rayet stars. The most massive stars formed in the burst 
evolve rapidly into a substantial population of Wolf-Rayet  stars in aggregations of ionized gas. 

  Wolf-Rayet star;   galaxy. 

Wolf-Rayet star 
  	   iZ0-	    
setâre-ye Wolf-Rayet 
 
Fr.: étoile Wolf-Rayet    

A type of very luminous, very  hot (as high as 50,000 K) stars whose spectrum is characterized by broad 
emission lines (mainly He I and He II), which  are presumed to originate from material ejected from the 
star at very high (~ 2000 km s-1) velocities. The most massive O stars (M > 35 solar masses for solar 
metallicity)  become W-R stars around 2 and 3 million years after their birth, spending only some few 
hundreds of thousands of years (P 106 years) in this phase until they explode as  type Ib and  type Ic 
supernovae. The minimum stellar mass that an O star needs to reach the W-R phase and its duration is 
dependent on metallicity.   WC Wolf-Rayet;   WNE Wolf-Rayet;   WNL Wolf-Rayet;   WO Wolf-
Rayet. 

Named after the French astronomers Charles Wolf (1827-1918) and Georges Rayet (1839-1906), of the 
Paris Observatory. In 1867 they discovered three stars in the constellation Cygnus (now designated 
HD191765, HD192103, and HD192641), that displayed broad emission bands in their spectra;  star. 

Wollaston prism 
  	    "/!=0    
manšur-e Wollaston (#) 
 
Fr.: prisme de Wollaston    

An optical device for producing and analyzing polarized light.  It divides incoming unpolarized light  into 
two orthogonal, linearly polarized beams. It consists of two prisms of either quartz or calcite cemented 
together. 

After the English scientist William  Hyde Wollaston  (1766-1828);   prism. 

Woltjer's theorem 
  	   3^/Z0    
farbin-e Woltjer 
 
Fr.: théorème de Woltjer    

In magnetohydrodynamics, in the limit of  zero resistivity, the magnetic field B satisfies the induction 
equation B/t = ∇ x (v x B), then for  a plasma confined by a perfectly conducting boundary, the  
magnetic helicity is conserved. If the normal field is fixed  on the boundary, the minimum-energy state is 
the linear   force-free magnetic field that conserves the total  magnetic helicity. 

Named after the Dutch astrophysicist Lodewijk Woltjer,  who discovered the phenomenon in 1958 while 
studying the   Crab Nebula;   theorem. 

word 
  +    
vâžé (#) 
 
Fr.: mot    
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A unit of language, consisting of one or more sounds or their written representation, that communicates a 
meaning.  stopword 

M.E., from O.E. word;  cf. Du. woord, O.H.G., Ger. wort,  Goth. waurd; related to verb, from L. verbum 
"verb;" from  PIE *wer- "to  speak, say." 

Vâžé "word;" Mid.Pers. vâc, vâcak "word, speech;" related to âva "voice, sound," âvâz "voice, sound, 
song," bâng "voice, sound, clamour" (Mid.Pers. vâng); Av. vacah- "word,"  vaocanghê "to decalre" (by 
means of speech), from vac- "to speak, say;" cf. Skt. vakti "speaks, says," vacas- "word; Gk. epos "word;" 
L. vox "voice;" PIE  base *wek- "to speak." 

work 
  	    
kâr (#) 
 
Fr.: travail    

If a force F acting on a body moves its point of application through a distance r, the work is defined by the 
product F.r.cosB, where B is the angle between the line of action of the force and the displacement. Work 
can be positive, negative, or zero. 

M.E.; O.E. weorc, worc "something done, action, military  fortification,"  from  P.Gmc. *werkan (cf. O.S., 
O.Fris., Du. werk, O.N. verk, O.H.G. werah, Ger. Werk), from PIE base *werg- "to  work;" cognate with 
Pers. varz-, varzidan "to labor, practise,  erg. 

Kâr "work,"  Mid.Pers kâr; Mod./Mid.Pers.  kardan "to do, to work,"  Mid.Pers. kardan; O.Pers./Av. kar- 
"to do, make, build," Av.  krnaoiti "he makes;" cf. Skt. kr- "to do, to make," krnoti "he makes, he does," 
karoti "he makes, he does," karma "act, deed;" PIE base kwer- "to do, to make." 

work function 
  	   	    
karyâ-ye kâr 
 
Fr.: fonction  de travail    

The least amount of energy required to remove an electron from the surface of a solid, to a point just 
outside the solid where the electron has zero kinetic energy. 

  work;   function. 

work-energy principle 
  G3J  	-	+    
parvaz-e kâr-kâruž 
 
Fr.: principe  travail-énergie    

The   work of the resultant force exerted on a particle equals the change in kinetic energy of the particle. 

  work;   energy;   principle. 

workshop 
  	    
kârgâh (#) 
 
Fr.: atelier    
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1) A place where manual work is done, especially manufacturing or repairing.  
2) A group of people working on a creative project, discussing a topic, or studying a subject. 
 work + shop M.E. shoppe, O.E. sceoppa; cf. O.H.G. scopf "porch," Ger. Schuppen "a shed"). 
Kârgâh "workshop," from kâr  work + gâh"place; time" (Mid.Pers. gâh, gâs "time;" O.Pers. gu-; Av. 
gtav-, gtu- "place, throne, spot;" cf. Skt. gâtu- "going, motion; free space for moving; place of abode;" 
PIE *gwem- "to go, come"). 
world 
      
jahân (#) 
 
Fr.: monde    
1) The Earth with its inhabitants. Compare with  cosmos;  universe.  
2) Other planets, particularly  exoplanets.  
3) Any realm, or domain, with all pertaining to it.  
4) Physics: The  space-time in four dimensions, as distinguished from three-dimensional space.  
world line. 
M.E.; O.E. woruld, weorold; cf. O.S. werold, O.Fris. warld, Du. wereld, O.N. verold, O.H.G. weralt, Ger. 
Welt. 
Jahân, variants keyhân, geyhân "world," giti "world, material world, time;" Mid.Pers. gêhân "world," 
gêtig "the material world; wordly," Manichean Mid.Pers. gyh "world," gyh'n "worlds;" Av. ga- "being, 
world, matter, mankind," gaya- "life, manner of living", root gay- "to live" (present tense jiva-), O.Pers. 
gai- "live-stock," cognate with Skt. jv- "to live," jva- "alive, living;" Gk. bios "life," L. vivus "living, 
alive," vita "life;" PIE base *gwei- "to live" (cf. O.E. cwic "alive;" O.C.S. zivo "to live;" Lith. gyvas 
"living, alive;" O.Ir. bethu "life," bith "age;" Welsh byd "world"). The Pers. words zistan "to live," zendé 
"alive," zendegi "life," and jân "vital spirit, soul; mind" belong to this family. 
world line 
  
   -
    
xatt-e jahân, jahân-xatt (#) 
 
Fr.: ligne d'univers    
In relativity, the path traced out in four-dimensional  space-time that represents a continuous sequence 
of events relating to a given particle. A point on a world line is called an  event. Any straight world line 
corresponds to an  inertial motion. Curved world lines represent  accelerated motion. A world line 
that curves corresponds to an accelerated observer. World lines are shown on space-time diagrams. 
 world;  line. 
wormhole 
  	-	 	  	    
kerm-surâx, surâx-e kerm 
 
Fr.: trou de ver    
A hypothetical topological feature, based on general relativity, that connects two different points like a 
"tunnel" in spacetime. A trip through the wormhole could take much less time than a journey between the 
same starting and ending points in normal space. 
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Term was coined by the Princeton physicist John Wheeler (1911-2008), from worm, M.E., O.E. wurm 
"seppent, dragon;" cf. O.S., O.H.G., Ger. wurm, O.Fris., Du. worm, Goth. waurms "serpent, worm;" akin 
to Pers. kerm "worm," as below;   hole. 

Kerm "worm;"  Mid.Pers. kirm "worm,  snake, dragon;" cf. Skt. krmi- "worm,  maggot;" O.Ir. cruim 
"worm;"  Lith. kirmis  "worm;"  L. vermis "worm;  E. worm, as above; surâx hole. 

wrinkle ridge 
  	  		    
ruk-e corukdâr 
 
Fr.:    

A low, sinuous tectonic ridge on a planetary surface that resembles a wrinkle in skin or cloth. These 
fatures were first detected on the Moon, but they have also been identified on other planetary bodies such 
as Mars, Mercury, and Venus. 

M.E., back formation from  wrinkled, from  O.E. gewrinclod "wrinkled,  crooked," p.p. of gewrinclian  "to 
wind, crease," from perfective prefix ge- + -wrinclian  "to  wind;"    ridge 

Ruk ridge;  corukdâr, from  coruk "wrinkle"  + dâr "having,  possessor" (from dâštan "to have, to 
possess," Mid.Pers. dâštan, O.Pers./Av. root dar- "to hold, keep back, maitain, keep in mind;" cf. Skt. dhr-
, dharma- "law;"  Gk. thronos "elevated seat, throne;" L. firmus "firm,  stable;" Lith. daryti  "to make;" PIE 
*dher- "to hold,  support"). 

X-ray 
  	      
partow-e iks (#) 
 
Fr.: rayon X    

Electromagnetic radiation with wavelengths shorter than that of ultraviolet radiation and greater than that 
of gamma radiation. X-rays are produced artificially when high-speed electrons collide with a heavy metal 
target such as tungsten. Astrophysical sources of X-rays include plasmas with temperatures in the range 
106-108 K, and deceleration process of rapidly moving charges upon interaction with matter  
bremsstrahlung. X-rays were discovered in 1895 by Wilhelm Röntgen, a German physics professor.  
roentgen. For this discovery he won the first Nobel prize in physics in 1901.   soft X-rays;   hard X-
rays. 

X stand for "unknown," since Röntgen was not sure what they were;  ray. 

X-ray astronomy 
  	  	      
axtaršenâsi-ye partowhâ-ye iks (#) 
 
Fr.: astronomie en rayons X    

The study of celestial bodies using their X-ray emission. X-ray astronomy deals mainly with Galactic and 
extragalactic phenomena involving very high-energy photon emissions, covering a band of energies 
between 0.1 keV and 500 keV. The research field includes:  X-ray binaries,   cataclysmic variables, 
  pulsars,   black holes,   dark matter,   active galaxies,   galactic  clusters   X-ray transients. 
The Earth's atmosphere absorbs most X-rays coming from outer space. X-ray astronomy therefore requires 
observations to be done above atmosphere. The first rocket flight which successfully detected a cosmic 
source of X-ray emission was launched in 1962 by an American research group. A very bright source was 
detected that they named  Scorpius X-1. Since then several dedicated X-ray astronomy satellites have 
been launched, among which: Uhuru, INTEGRAL, ROSAT, Rossi X-ray Timing Explorer (RXTE),  
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Chandra X-ray Observatory, and   XMM-Newton, which  have contributed to important advances in 
astronomy. 

  X-ray;   astronomy. 

X-ray background 
  -        ~    
pas-zamine-ye iks, zamine-ye ~ (#) 
 
Fr.: fond de rayons X    

A diffuse background radiation in X-ray  wavelengths which has several origins. At very low energies it is 
due to hot gas in the  Local Bubble. In the   soft X-ray energy band it comes from active galaxies at 
moderate redshifts. In  hard X-ray  range the background is thought to be due to integrated emission 
from many   quasars at various redshifts. 

  X-ray;   background. 

X-ray binary 
  	  	      
dorin-e partow-e iks 
 
Fr.: binaire  X    

A binary star system where one of the stars has evolved and collapsed into an extremely dense body such 
as a  white dwarf, a   neutron star, or a   black hole. The enormous gravitational attraction of the 
massive, dense, but dim component pulls material from the brighter, less massive star in an  accretion 
disk. The gravitational potential energy of the accreted matter is converted to heat by  viscosity and 
eventually to high-energy photons in the X-ray range. The brightest X-ray binary is   Scorpius X-1. 

  X-ray;   binary. 

X-ray burst 
    	      
belk-e partow-e iks 
 
Fr.: sursaut de rayonnement X    

A rapid and intense surge of X-ray emission from some sources. They often last less than one second 
followed by an exponential decrease of typically a few seconds to a minute. Most X-ray bursts are 
believed to arise in  X-ray  binary systems due to nuclear fusion of material accreted onto a compact 
companion. 

  X-ray;   burst. 

X-ray diffraction 
  	  	      
parâš-e partow-e iks 
 
Fr.: diffraction  de rayons X    

The diffraction of  X-rays by the atoms or ions of a crystal. The wavelength of X-rays are comparable to 
the size of interatomic spacings in solids. Since the atoms in a crystal are arranged in a set of regular 
planes, crystals serve as three-dimensional diffraction gratings for X-rays. Planes of repetition within the 
atomic structure of the mineral diffract the X-rays. The pattern of diffraction  thus obtained is therefore 
used to identify minerals by bombarding them with X-rays. 
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  X-ray;   diffraction. 

X-ray pulsar 
  	  	   	  ~ ~    
pulsâr-e partowhâ-ye iks, tapâr-e ~ ~ 
 
Fr.: pulsar  X    

A regularly variable X-ray  source in which the pulsation is associated with the rotation of a magbetized 
neutron star in an  X-ray binary.  Periods range from a few seconds to a few minutes. Examples include 
Hercules X-1, Centaurus X-3, Cygnus X-3. 

  X-ray;   pulsar. 

X-ray source 
    	      
xan-e partow-e iks 
 
Fr.: source de rayons X    

An astronomical object whose dominant mechanism of radiation is through X-ray emission. X-ray sources 
contain an extremely hot gas at temperatures from 106 to 108 K. They are generated by various physical 
processes involving high energies, such as accretion on to a compact object, shock waves from 
supernovae, stellar winds, hot gas in stellar coronae, or hot spaces between galaxies in a cluster. The first 
celestial X-ray source, after the Sun, to be detected was  Scorpius X-1 by means of rocket flight 
(Giacconi et al. 1962). 

  X-ray;   source. 

X-ray spectrometer 
    	      
binâb-sanj-e partow-e iks (#) 
 
Fr.: spectromètre de rayons X    

An instrument for producing an X-ray spectrum and measuring the wavelengths of its components. 

  X-ray;   spectrometer. 

X-ray telescope 
     	   	  ~ ~    
teleskop-e patow-e iks (#), durbin-e ~ ~ 
 
Fr.: télescope de rayons X    

A telescope designed to focus X-rays from astronomical objects. X-ray telescopes function from orbital 
satellites because X-rays are absorbed by the Earth's atmosphere. These telescopes require special 
techniques since the conventional methods used in optical and radio telescopes are not adequate.  
grazing-incidence telescope;  Bragg angle. 

  X-ray;   telescope. 

X-ray transient 
  	    	    
partow-e iks-e gozarâ 
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Fr.: rayons X transitoires    

Same as  transient X-ray source. 

  transient;   X-ray;    source. 

X-wind model 
      X    
model-e bâd-e X 
 
Fr.: modèle de vent X    

An   MHD  model for   accretion  and  outflow  in   protostars, which  considers the interaction 
between the  magnetosphere of a  young stellar object and an   accretion disk. The model assumes 
that the  magnetic field originates from  the protostar, and the outflow is driven from a small region near 
the inner edge of the disk, called X, where the inner disk corotates with the star ( corotation radius). 
The accretion disk is  truncated in  its central region, that is the disk does not extend to the protostar. 
The matter spiraling towards the protostar is either funneled by the magnetic field connectiing the star to 
the disk, or blown outwards under the effect of   centrifugal force. The X-wind  model is able to account 
for many observations in one fairly self-consistent model. The observations include time variable 
accretion/wind phenomena in  T Tauri  stars, the slow rotation rates of T Tauri stars, protostellar X-ray 
activity, and a number of the properties of   bipolar jets and   molecular outflows. 

X, referring to a configuration of the magnetic field where the lines of force intersect with an "X"  shape; 
  wind;   model. 

xenon 
      
gezenon (#) 
 
Fr.: xénon    

A colorless, odorless, tasteless, chemically unreactive gas, belonging to the  inert gas group, occurring 
in exceedingly minute amounts in the air; symbol Xe. Atomic. number 54; atomic weight  131.29; melting 
point -111.9°C; boiling  point -107.1°C. Xenon was discovered spectroscopically in 1898 by William 
Ramsay and M. W. Travers, who obtained it by fractional distillation  of an impure sample of liquid  
krypton. 

From Gk. xenon, neuter of xenos "strange," introduced by the discoverers. 

XMM-Newton 
   MMX      
XMM-Newton 
 
Fr.: XMM-Newton    

A European Space Agency's satellite, launched on 10 December 1999 and designed for the observation of 
  X-rays emitted by astronomical objects. The satellite carries three very advanced X-ray telescopes. The 
three corresponding European Photon Imaging Cameras (EPIC) are sensitive over the energy range 0.2 
keV to 12 keV. Other instruments onboard are two reflection grating spectrometers which are sensitive 
below about 2 keV, and a 30 cm diameter  Ritchey-Chretien optical/UV  telescope. The telescope moves 
in a highly elliptical  orbit, traveling  out to nearly one third of the distance to the Moon and enabling long, 
uninterrupted observations of faint   X-ray sources. The original mission lifetime  was two years, it has 
now been extended for further observations until at least 2010. Among recent results obtained using 
XMM-Newton  one can mention an intermediate-mass black hole of over 500 solar masses in the galaxy 
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ESO 243-49 (Nature 460, 73, 2009) and broad line emission from iron K- and L-shell transitions in the 
active galaxy 1H 0707-495 (Nature 459, 540, 2009). See also  X-ray astronomy. 

XMM, from "X-ray  Multi-Mirror;"    Newton, in honor of Sir Isaac Newton,   newton. 

Yagi antenna 
  Y(>=  t?[    
ânten-e Yâgi (#) 
 
Fr.: antenne de Yagi    

A very familiar  antenna array, which is the commonest kind of terrestrial TV aerial to be found on the 
rooftops of houses. It consists of a single "feed" or "driven element," usually a dipole antenna. The rest of 
the elements help transmit the energy in a particular direction. These antennas typically operate in the HF 
to UHF bands (about 3 MHz to 3 GHz), although their bandwidth is typically  small. In astronomy Yagi 
antennas are used as elements in some  radio interferometers. Same as  Yagi-Uda antenna. 

Named after the Japanese electrical engineer Hidetsuga Yagi (1886-1976);  antenna. 

Yarkovsky effect 
  C   $$    
oskar-e Yarkovsky 
 
Fr.: effet Yarkovski    

A phenomenon that causes a slow variation of the orbital elements of asteroids and meteoroids. It takes 
place because the surface thermal conductivity of these bodies is not negligible and the rotation of the 
body about its axis shifts the warmest region from midday to the object's afternoon hemisphere. 
Consequently the temperature distribution is asymmetric with respect to the Sun direction, and the 
momentum carried off by the photons emitted in the infrared has a net component along the orbital 
velocity of the asteroid. This causes a decrease or increase of its orbital energy depending on whether the 
rotation is prograde or retrograde. The bodies therefore spiral either sunward or outward. The secular drift 
of the semi-major axis of the orbit is estimated to be of the order of 10-4 A.U. per million years for a  
near-Earth object with a diameter of 1 km. The effect is unimportant for  bodies larger than a few km 
because of their very large mass per unit area (106 g cm-2 or more) and is especially unimportant for 
comets that spend little time under intense illumination close to the Sun. Compare with the  Poynting-
Robertson effect, which is isotropic. See also  YORP effect. 

Named after Ivan Osipovich Yarkovsky (1844-1902), a Russian-Polish civil  engineer. Yarkovsky knew 
nothing of photons and based his reasoning on the  ether concept, but his idea survives the translation to 
modern physics;  effect. 

year 
      
sâl (#) 
 
Fr.: année, an    

In general, the time required for the Earth to complete one  revolution. Similarly,  the time in which  a 
planet completes its orbit around the Sun. In astronomy a distiction is made between various kinds of 
years, depending on the reference point used to measure the period of revolution.  anomalistic year;  
Besselian year;  calendar year;    eclipse year;   embolismic year;   Galactic year;   Julian  year; 
  leap year;   lunar year;    Platonic year;   sideral  year;   solar year;   Sothic year;   tropical 
year;   vernal-equinox year. 
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M.E. yeer; O.E. gar (cf. O.S., O.H.G. jar, O.N. ar, Goth. jer,  Du. jaar, Ger. Jahr);  cf. O.Pers. dušiyra- 
"evil year, bad harvest, famine" (from duš- "bad,"   dys-, + yr- "year"); Av.  yr- "year;" Skt. 
paryrini- (*pari-yram  "a year long") "cow which  has its first calf after a year;" Gk. hora "season, time 
of a day, year;" L. hornus "of this year;"    hour. 

Sâl "year;" Mid.Pers. sâl "year;" O.Pers. rad- "year;" Av. sard- "year;" cf. Skt. arád- "autumn;" maybe 
related to Lith. šilti  "to become warm;" L. calor  "heat," calere "to become warm;" PIE base *kele- 
"warm." 

yellow 
      
zard (#) 
 
Fr.: jaune    

The primary color between green and orange in the visible spectrum; an effect of light with a wavelength 
between 5700 and 5900 Å.  yellow giant;    yellow supergiant. 

M.E. yelou; O.E. geolo, geolu; P.Gmc. *gelwaz ( (cf. O.S., O.H.G. gelo, M.Du.  ghele, Du. geel, Ger. gelb, 
Swed. gul "yellow");  cognate with Pers. zar "yellow," as below. 

yellow giant 
  *    *$  ~    
qul-e zard (#), qulpeykar-e ~ (#) 
 
Fr.: géante jaune    

A star that appears in the upper-middle part of the  H-R diagram, to the left of the   red giants. Yellow 
giants are low-mass evolved stars that are burning their helium, on their path to the  planetary nebula 
stage. Most yellow giants behave as variable stars, usually because their outer layers pulsate. Periods of 
these pulsations are usually days or weeks. The Sun after leaving the red giant stage will become a 
pulsating yellow giant for  some 100 million years. 

  yellow;   giant. 

yellow supergiant (YSG) 
  !!-*      
abarqul-e zard (#) 
 
Fr.: supergéante jaune    

A supergiant star of type F and G whose effctive temperature is between 4800 and 7500 K. Yellow 
supergiants are extremely rare, because they represent a very short-lived phase, typically a few tens of 
thousands of year, in the evolution of  massive stars. 

  yellow;   supergiant. 

Yerkes refractor 
  $%      $    
šekastgar-e Yerkes 
 
Fr.: réfracteur  de Yerkes    

The largest  refracting  telescope and the last of the great refractors with a lens diameter of 102 cm (f/d = 
19), completed in 1897. The lens was ground by American telescope builders Alvan Clark & Sons. Used 
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mainly for both visual and photographic studies of double stars, it is typical of the long-tube refractors 
traditionally employed in  such work. 

After Yerkes Observatory;   refractor. 

Yerkes system 
  	
  $    
râžmân-e Yerkes 
 
Fr.: système de Yerkes    

Same ast the  Morgan-Keenan classification. 

After Yerkes Observatory, where the classification was developed;  system. 

yield 
      
bâzdeh (#) 
 
Fr.: rendement    

Chemistry: The quantity of product resulting from a chemical reaction or process, generally expressed as a 
percentage of the amount that is theoretically obtainable.  
Nuclear physics: 1) The number of  daughter atoms produced by the decay of one atom of a  parent 
radioactive element. For example, the  fission of one atom of 238U produces an average 0.0063 atoms of 
136Xe, denoted: Y (136Xe)238 = 0.0063.  
2) A measure of the destructive energy of a nuclear explosion, expressed in kilotons of the amount of  
T.N.T. that would produce the same destruction. 

M.E.; O.E. geldan, gieldan "to pay;"  cf. O.S. geldan "to be worth," M.Du.  ghelden, Du. gelden "to cost, be 
worth," O.H.G. geltan, Ger. gelten "to be worth." 

Bâzdeh "yield, return," from bâz- "anew, again,"   re- + deh present stem of dâdan "to give" (Mid.PErs. 
dâdan "togive, create;" O.Pers./Av. d- "to give, grant, yield," daditi "he gives;" Skt. dadáti "he gives;" 
Gk. tithenai "to place, put, set," didomi "I  give;" L.  dare "to give, offer,"  facere "to do, to make;" Rus. 
delat' "to do;" O.H.G.  tuon, Ger. tun, O.E. don "to do;" PIE base *dhe- "to put, to do"). 

yocto- (y-) 
  $%-    
yokto- 
 
Fr.: yocto-    

A metric prefix  denoting 10-24. As of 2007, yocto- is the smallest SI prefix to be approved. 

From L. octo, Gk. okto "eight,"  because it is equal to 1/10008. 

yoke mounting 
  

  *    
barnešând-e yuqi 
 
Fr.: monture anglaise à berceau    

A form of  English mounting in which  the telescope is suspended inside an inclined fork, supported at both 
ends, and forming a  right  ascension axis parallel to the Earth's axis. The telescope pivots about the  
declination axis inside two parallel forks. 
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M.E.; O.E. geoc "yoke," earlier geoht (cf. O.S. juk, Dan. aag, M.Du.  joc, Du. juk, O.H.G. joh, Ger. joch, 
Goth. juk "yoke");  cognate with Pers. yuq, as below;  mounting. 

Barnešând mounting; yuqi,  pertaining to yuq "yoke," variants yuj, juh; Mid.Pers. jug,  ayoxtan "to join, 
yoke;" Av. yaog- "to  yoke, put to; to join, unite;"  cf. Skt. yugam "yoke;" Hittite  yugan "yoke;"  Gk. zygon 
"yoke," as above, zeugnyanai "to join, unite;" L. jungere "to  join," O.C.S. igo, O.Welsh iou,  Lith. jungas 
O.E. geoc, as above; PIE base *yeug- "to join." 

YORP effect 
  C   PROY    
oskar-e YORP 
 
Fr.: effet YORP    

A phenomenon in which the rotation rate of a small asteroid changes under sunlight absorption. Photons 
from the Sun are absorbed by a small body and reradiated in infrared. In the process, two forces influence 
the object: one from the impact of the photons, providing a tiny push, and the other as a recoil effect when 
the object emits the absorbed energy. In the YORP effect the body's shape has a more effective role than 
albedo in altering the spin rate. For small asteroids (< 10 km), YORP can cause measurable changes in 
rotation rate. The effect can even speed up the rotation leading to disintegration.  Yarkovsky effect. 

Short for Ivan Osipovich Yarkovsky,  John A. O'Keefe, V. V.  Radzievskii, and Stephen J. Paddockk, who 
developed the explanation;  effect. 

yotta- (Y-) 
  %-    
yotta- 
 
Fr.: yotta-    

A metric prefix  denoting 1024. 

On the model of   yocto-. 

young 
  
    
javân 
 
Fr.: jeune    

Being in the first or early stage of existence or evolution; e.g.   young stellar object. 

M.E.; O.E. geong "youthful,  young," from P.Gmc. *jungas (cf.  O.S., O.Fris. jung, O.N. ungr, M.Du.  jonc, 
Du. jong, O.H.G., Ger. jung, Goth. juggs), from PIE base *yeu- "vital  force, youthful vigor;"  cognate with 
Pers. javân, as below. 

Javân "young;" Mid.Pers. juwân "young,  youth;" Arm.  yavanak (loaned from Mid.Pers.); Av. yuuan- 
"youth; cf. Skt. yuvan- "young, youth;"  L. juvenis "young man;"  Lith. jaunas "young;"  O.C.S. junu, Rus. 
junyj "young;"  cognate with E. young, as above. 

young stellar object (YSO) 
   )%  %  
    
barâxt-e setâreyi-ye javân 
 
Fr.: objet stellaire  jeune    
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Any star that has evolved past the  protostar stage, but has not yet arrived on the  main sequence. 
There is a variety of YSOs depending on their age, mass, and environment, including  Herbig stars,  
T Tauri stars, and, in general, compact infrared sources embedded in molecular clouds. 

  young;   stellar;    object. 

Young's experiment 
  	  
    
âzmâyeš-e Young (#) 
 
Fr.: expérience de Young    

A method of producing   interference of light.  Two beams of   coherent light are produced by passing 
light through a very small circular aperture in one screen, then through two small circular apertures very 
close together in a second screen. On a third screen, behind the second screen, there will be two 
overlapping sets of waves and, if the light is monochromatic,  interference fringes  will  appear on the 
third screen. The experiment can also be performed with a beam of electrons or atoms, showing similar 
interference patterns. Young's experiment provides an evidence of the  wave-particle duality, as 
explained by   quantum mechanics. Same as  double-slit experiment. 

Named after the English scientist Thomas Young (1773-1829), who originally performed the experiment 
some time around 1801 in an attempt to resolve the question of whether light was composed of particles 
(the   corpuscular theory of light);  or rather consisted of waves travelling through some  ether. The 
experiment proved the wave nature of light;   experiment. 

Young's modulus 
  	
    
    
peymun-e Young 
 
Fr.: module de Young    

A measure of elasticity of a material, defined as the ratio of tensile  stress to tensile   strain, which 
equals the ratio of compressive stress to compressive strain. 

Named after Thomas Young,  Young's experiment. 

ytterbium 
  %	    
iterbiom (#) 
 
Fr.: ytterbium    

A soft, malleable, silver-white  metallic chemical element; symbol Yb. Atomic  number 70; atomic weight 
173.04; melting point 819°C; boiling  point about 1,194°C; specific gravity  about 7.0. It has several 
radioactive isotopes. 

From Ytterby, the name of the Swedish village where the mineral ytterbite (the source of ytterbium) was 
originally  found. It was discovered by the Swiss chemist Jean-Charles Galissard de Marignac in 1878. 

yttrium 
  %	    
itriom (#) 
 
Fr.: yttrium    
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A highly crystalline  iron-gray metallic  chemical element; symbol Y. Atomic  number 39; atomic weight 
88.9059; melting point about 1,522°C; boiling point  3,338°C; specific gravity about 4.45. It has several 
radioactive isotopes. 

From ytterbite,   ytterbium, which  turnd out to be containing two different elements. 

Yukawa potential 
  %
  $    
tavand-e Yukawa 
 
Fr.: potentiel de Yukawa    

The potential function that is associated with the strong, short-ranged force resulting from the exchange of 
massive particles between two  nucleons in the same atomic nucleus. The potential has the form of V(r) 
= C. (1/r)  exp (-K.r), where r is the distance between the nucleons and C and K are constants, giving 
measures of the strength and range of the force respectively. 

In honor of the Japanese physicist Hideki Yukawa (1907-1981), winner of the 1949 Nobel Prize in 
Physics;  potential. 

Z boson 
  
         Z    
boson-e Z 
 
Fr.: boson Z    

An electrically neutral subatomic particle that along with    W boson mediates the  weak nuclear force. 
Like the photon, the Z boson is its own antiparticle. 

  boson. 

Z CMa 
      
Z CMa 
 
Fr.: Z CMa    

A luminous   FU  Orionis object consisting of two  young stars in a  binary  system, a  Herbig star 
embedded in a dust cocoon and a less massive component located 0.1 arcsecond south-east. It is 
associated with a very large-scale and high-velocity  bipolar  outflow extending in total 3.6 pc (for  a 
distance of 1150 pc) with radial velocities up to -620 km/sec. The outflow is traced by a   jet and at least 
15   Herbig-Haro  objects. In 2008 Z CMa showed the largest "outburst" ever reported in the past 90 
years. 

  Canis Major. 

Z-number 
  .  %	    
adad-e atomi (#) 
 
Fr.: nombre atomique    

Same as  atomic number. 

  number. 
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Zanstra method 
     
%    
raveš-e Zanstra 
 
Fr.: méthode de Zanstra    

The method of using the nebular observations to estimate the stellar ultraviolet radiation and the 
temperature of the central star in a planetary nebula. The basic assumptions are that the flux from a star 
could be approximately represented by the Planck function and that the nebula absorbs all the ultraviolet 
photons from the star which can cause ionization. For each ultraviolet photon absorbed an H/ photon is 
emitted when the ionized hydrogen subsequently recombines with an electron. Thus the strength of the H/ 
line is related to the ultraviolet flux  of the star. However, modern theoretical work on stellar atmospheres 
shows that there are important deviations between the emergent fluxes from stars and Planck functions. 
Moreover, some of the stellar ultraviolet photons may be missed. 

Named after the Dutch astrophysicist Herman Zanstra (1894-1972), who first introduced the method in 
1927. 

Zeeman effect 
  C   	
    
oskar-e Zeeman 
 
Fr.: effet Zeeman    

The splitting of spectral lines into closely-spaced components when the radiating substance is placed in a 
strong  magnetic field.  Distinction is made between the normal and  anomalous Zeeman effects, and 
also the longitudinal and transverse Zeeman effects. In the normal  longitudinal Zeeman effect each 
spectral line is split into two components with frequencies L ± UL. In the normal   transverse Zeeman 
effect un undisplaced line is observed along with a doublet, i.e. three lines in all, with the frequencies L 
and L ±UL. In the classical theory of the normal Zeeman effect, the motion of an electron in an atom is 
regarded as the harmonic oscillation of a linear harmonic oscillator. Arbitrary linearly  polarized oscillation 
of the electron can be resolved into two oscillations: one along the magnetic field and the other in a plane 
perpendicular to this field. The latter can be further resolved into two oscillations, circularly  polarized 
with opposite directions of rotation that occur in the Larmor precession frequency. Classical theory cannot 
explain the anomalous Zeeman effect. Both effects are accounted for in quantum mechanics as the result 
of changes in the energy levels of atomic electrons due to the interaction of their  orbital angular 
momentum and  spin angular momentum with each other and with the external magnetic field. See also 
  inverse Zeeman effect. 

Named after Pieter Zeeman (1865-1943), Dutch physicist who discovered the phenomenon;  effect. 

zenith 
      
sarsu (#) 
 
Fr.: zénith    

The point on the celestial sphere directly above the observer's head, opposite to the direction in which 
gravity acts. Opposite of   nadir. 

M.E. cenith, from O.Fr. cenith, from  M.L.  cenit, senit, incorrect transliteration of Ar. samt (	    %) "path, 
direction," abbreviation of samt ar-ras (	    %8), literally "road above one's head." 

Sarsu, literally "the way over the head," from sar  head + su  direction. 

zenith distance 
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     ~    
durâ-ye sarsu, duri-ye ~ 
 
Fr.: distance zénithale    

The angular distance of a celestial body from the zenith. The zenith distance is 90° minus the body's 
altitude above the horizon (i.e. the complement of the altitude) and hence is also known as coaltitude. 

  zenith;   distance 

zenith telescope 
  %$           
  ~    
teleskop-e sarsu, dvrbin-e ~ 
 
Fr.: télescope zénithal    

A telescope that is mounted on a vertical axis or moves only a small amount from the vertical. It is 
primarily used to determine positional measurement of stars moving near the zenith. 

  zenith;   telescope 

zepto- 
  %-    
zepto- 
 
Fr.: zepto-    

A prefix of  the   SI units, denoting 10-21. Symbol z. 

From L. septem,  hepta-, since it is equal to 1/10007. 

zero 
  &    
sefr (#) 
 
Fr.: zéro    

1) The cardinal number of a class that has no members.  
2) The only integer that is neither negative nor positive.  
3) The   identity element for addition. 

From Fr. zéro, from It. zero, from M.L.  zephirum, from Ar.  sifr (&)   "cipher,"  translation of Skt. 	nya 
"empty place, void, naught." The rules governing the use of zero appeared for the first time in the Indian 
mathematician Brahmagupta's book Brahmasputha Siddhanta "The Opening of the Universe," written in 
628. 

zero matrix 
  	%  &    
mâtris-e zefr 
 
Fr.: matrice nulle    

Same as  null matrix. 

  zero;   matrix. 
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zero method 
     &    
raveš-e sefr 
 
Fr.: méthode de zéro    

same as  null method. 

  zero;   method. 

zero point 
  
#"  &    
noqte-ye sefr 
 
Fr.: point  zéro    

The basic parameters on which a photometric system relies and must be determined each night. The zero 
points of magnitudes and color indices depend on atmospheric transparency that varies from night to 
night. 

  zero;   pont. 

zero-age main sequence (ZAMS) 
  %  %  
  &    
rešte-ye parist bâ senn-e sefr 
 
Fr.: séquence principale d'âge zéro    

The position on the   H-R diagram for stars which have started hydrogen burning in their cores 

  zero;   age;   main sequence. 

zero-point energy 
  $  
#"  &    
kâruž-e noqte-ye sef 
 
Fr.: énergie de point zéro    

The lowest possible energy that a quantum mechanical system may have and is the energy of the  
ground state. 

  zero;   point;   énergy. 

zeroth law of thermodynamics 
  #

    	 €”  	%
$    
qânun-e sefrom-e garmâtavânik 
 
Fr.: loi  zéro de la thermodynamique    

Two objects that are in thermal equilibrium with  a third object will  be in thermal equilibrium  with each 
other. 

  zero;   law;   thermodynamics. 

zetta- 
  %-    
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zetta- 
 
Fr.: zetta-    

A prefix of  the   SI units, denoting 1021. Symbol: Z. 

From L. septem,  hepta-, by replacing the initial  s with z to distinguish from    zepto-. It is equal to 
10007. 

zij 
      
zij (#) 
 
Fr.: zij    

The generic name applied to books in Arabic and Persian that tabulate parameters used for astronomical 
calculations of positions of the Sun, the Moon, and the five planets of antiquity. Some examples: Zij al-
Sindhind, by Khwarizmi  (c. 780-850), Az-Zij as-Sabi by al-Battâni (Albatenius) (853-929), Zij-i  Ilkhâni  by 
Nassireddin Tusi (1201-1274), Zij-i Sultâni by Ulugh  Brg (1437),   Toledan Tables,   Alfonsine Tables. 

The word is derived from Middle  Persian zig, variant zih, meaning "cord, string" (Modern Persian zeh 
"cord, string"), from  Av. jii-  "bow-string",  cognate with Skt. jiy- "bow-string", PIE base *gwhi- "thread, 
tendon" (from which derive also Gk. bios "bow",  L. filum  "thread", Russ. žca "thread").  
The term zig originally referred to the threads in weaving, but because of the similarity between the rows 
and columns of astronomical tables and the parallel threads, it came to be used for an astronomical table, 
and subsequently a set of tables. 

zinc 
      
ruy (#) 
 
Fr.: zinc    

A metallic, lustrous, bluish-white  chemical element; symbol Zn. Atomic number. 30; atomic weight 
65.38; melting point 419.58°C; boiling  point. 907°C; specific gravity.  7.133 at 25°C. It was recognized as 
a metal as early as 1374. 

From the Ger. Zink of unknown origin. Zinc compounds were known in prehistoric times, where they were 
used for healing wounds and for making brass. 

Ruy, from Mid.Pers. rôy "copper, brass;" cf. Skt. lohá- "reddish metal." 

zircon 
  
    
zargun (#) 
 
Fr.: zircon    

A common mineral, zirconium  silicate, ZrSiO4, occurring in small tetragonal crystals. The color is 
variable, usually brown to reddish brown, but also colorless, pale yellowish, green, or blue. A red variety, 
used as a gem, is called hyacinth. Zircon contains trace amounts of uranium and thorium and therefore can 
be used for radiometric datings. Also called jargon. 

From Ger. Zirkon, from Ar.  zarqun "cinnabar, bright red," from  Pers. zargun "gold-colored," from zar 
gold + -gun "resembling; manner, fashion; color" (Mid.Pers. gônak "kind,  species;" Av. gaona- "color"). 
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zirconium 
  $
	    
zirkoniom (#) 
 
Fr.: zirconium    

A metallic chemical element; symbol Zr. Atomic  number 40; atomic weight 91.22; melting  point about 
1,852°C; boiling point  4,377°C; specific gravity 6.5 at 20°C. Zirconium  was discovered in the mineral 
zirconia by the German chemist Martin-Heinrich  Klaproth in 1789. It was first  isolated by the Swedish 
chemist Jons Jacob Berzelius in 1824 in an impure state and finally by the chemists D. Lely Jr. and L. 
Hamburger in a pure state in 1914. 

From   zircon. 

zodiac 
  
  
    
borjgân 
 
Fr.: zodiaque    

An imaginary belt around the heavens extending about 9° on either side of the  ecliptic. The orbits of 
the Moon and of the principal planets also lie entirely within  the zodiac. The zodiac was created during the 
first half of  the first millenium  B.C. by Babylonian astronomers, who divided it into  12 constellations ( 
sign of the zodiac) each considered to occupy 1/12, or 30°, of its great circle. They were named after 
living creatures, with the exception of Libra:    Aries,   Taurus,   Gemini,   Cancer,    Leo,  
Virgo,   Libra,    Scorpius,   Sagittarius,   Capricornus,    Aquarius,   Pisces. However, as a 
result of   precession, these signs no longer correspond to the astronomical constellations in which the 
Sun actually appears. The constellations are irregular in size and shape, and the Sun regularly passes 
through 13 constellations as it moves along the ecliptic. The additional 13th constellation is  Ophiuchus, 
situated between  Scorpius and  Sagittarius. 

From M.E. zodiaque, from O.Fr. zodiaque, from L. zodiacus, from Gk. zodiakos (kyklos) "zodiac (circle)," 
literally "circle  of little  animals," from  zodiaion, diminutive  of zoion "animal," literally  "a living  being," 
from PIE base *gwei- "to live,  life;"  cognate with Pers. zist bio-. 

Borjgân, from borj   sign of the zodiac + -gân suffix  denoting multiplicity,  order, organization. 

zodiacal light 
  
   
    
nur-e borjgâni 
 
Fr.: lumière zodiacale    

A cone-shaped faint glow along the  ecliptic,  visible to the naked eye in the west after sunset or in the 
east before sunrise. Zodiacal light results from sunlight reflected by interplanetary dust concentrated in the 
plane of the ecliptic. 

  zodiac;   light. 

zone 
  
    
zonâr (#) 
 
Fr.: zone    

The portion of the surface of a sphere included between two parallel planes. 
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From L. zona "geographical belt, celestial zone," from Gk. zone "a belt," related to zonnynai "to gird," 
from PIE base *yes- "to gird, girdle;"  cognate with Pers. parhun "circle," as below. 

Zonâr most probably loan from from Gk.,  as above; it is related to Pers. parhun "circle," ultimately from 
Proto-Iranian *pari-iâhana-  "girdle,  belt," from pari-,  variant pirâ-   circum- + iâhana-  "to girdle,"  cf. 
Av. yâh- "to girdle."  The Pers. pirâhan "shirt" is a variant of parhun. 

zone of avoidance 
  
      
zonâr-e parhiz 
 
Fr.: zone d'évitement, zone vide    

The region on the sky covered by the plane of the  Milky Way. It is characterized by an apparent 
absence of galaxies, due to the obscuring effect of  interstellar dust in the   Galactic plane. 

  zone; M.E. avoiden, from Anglo-Fr.  avoider "to clear out, withdraw (oneself),"  from O.Fr. esvuider "to 
empty out," from es- "out" + vuidier  "to be empty" (   void) + -ance. 

Zonâr  zone; parhiz "avoidance, abstinence," from parhizidan, parhixtan "to restrain onself, to abstain;" 
Mid.Pers. pahrêc "preservation, protection, guard," pahrêxtan "to protect, to take care of." 

 

